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A workable design is presented for emulating the 
AN/UYK-7 multiprocessing computer system on the Burrough ’ s 
Interoreter Based System/ the D-Machine. The program 
developed provides for exact execution of the AN/UYK-7 
instruction repertoire with the exception of Floating Point/ 
hardware interrupts and IOC Instructions. The design allows 
for future expansion to incorporate these functions. 
Input/Outout is limited to a card reader/ line printer and 
single disk. Various aspects of Emulation/ the D-Machine/ 
and the AN/UYK-7 are discussed and a detailed User * s Manual 
is provided along with recommendations for modifying the 
design into a full emulation. 
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I . INTRODUCTION 



In its effort to provide the Fleet with officers well 
versed in all aspects of Computer Science, the Naval Post- 
graduate School strives to furnish each student in the Com- 
puter Science Curriculum with ample opportunities for 
hands-on operation and programming exoerience on a variety 
of computer systems. The systems presently available for 
this purpose include the IBM 360/67, POP 11/45, XOS 9300, 
and several varieties of m i c rocompu t e rs and stand alone 
graphic systems. Unfortunately, this wide range of avail- 
able systems and their incorporated programming languages 
does not include any of the numerous tactical computer sys- 
tems in use in the Fleet today? moreover, because of 
budgetary and procurement lead time constraints, it is 
highly unlikely that the school will have such a system in 
the near future. To provide the desired systems, the Chief 
of Naval Education and Training and the Naval Postgraduate 
School, with the assistance of Burrough ’ s Corporation, have 
provided a medium through which students may gain experience 
and perform research on, not one or two Tactical Data Sys- 
tems but potentially on any particular computer in which the 
student may express an interest. This medium is the 
Burrouqh's Interpreter Based System, a m i c r op r og r ammab 1 e 
computer, hereafter referred to as the Bur rough 1 s D-Machine. 
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Through microprogramming, the D- Machine can be made to 
operate exactly like any designated computer of interest. 

Through the process of Emulation the authors sought to 
demonstrate that the D-Machine could be m i c rop rog r ammed to 
imitate a selected computer. As the target computer, the 
authors selected the AN/UYK-7 which is used extensively in 
Tactical Data Systems and is one of the more complex systems 
in use today. It was felt that if a realistic emulation of 
the AN/UYK-7 could be demonstrated, then any lower level, 
less sophisticated computer could also be successfully emu- 
lated. 

/ 

The goal of this thesis was not a complete AN/UYK-7 
emulation, but rather development of the design for the Emu- 
lation, and adoption of a sufficient subset of the AN/UYK-7 
instruction repertoire to demonstrate exact and efficient 
execution of AN/UYK-7 orograms. The oesign allows for a 
complete emulation of all AN/UYK-7 functions and provides 
for future expansion to a complete emulation including all 
IOC Functions. Chapters II, III and IV are designed to 
provide the reader with a general knowledge of Emulation, 
the AN/UYK-7 and the Burroughs D-Machine. Chapter V 
describes the methods used for imitating the AN/UYK-7 
instructions and its various modes of operation. Chapter V 
also defines the mapping of the AN/UYK-7 Control Memory 
Registers and status bits into the Burrough's D-Machine for 
the purpose of this Emulation. Chapter VI presents some of 
the problems encountered in the course of this thesis, and 
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the conclusions drawn by the authors as a result of this 
Emulation. Chaoter VII orovides recommendations for expand- 
ing this Emulation and suggests possible follow on thesis 
topics. Appendix A is included as a User's Manual, and con- 
tains information on how to use the D- Machine, how to run 
AN/UYK-7 programs on the Emulator, and how to use special 
features of the microprogramming language TRANSLANG which 
were not documented in the TRANSLANG Programmer's Manual. 
The program listings of the Loader and Emulator, written in 
association with this thesis and used to demonstrate the 
feasibility of the design by running AN/UYK-7 Programs, are 
included as Appendix B and C. A sort routine written in 
AN/UYK-7 machine language, and used to demonstrate the 
Emulator's capability is provided in Appendix D. The output 
of the sort program and the optional Loader functions of 
assembler and debugger are presented as Appendix E and F. 



II 



emulation 



Modern computer systems are generally composed of five 
basic units: input/ outout/ memory/ a r i t hme t i c / 1 og i c / and 
control. The instruction execution and communications among 
these units are usually well understood with the exceotion 
of the control unit which is# tyoically/ understood only by 
the system engineer. The control unit generates the signals 
necessary for the information flow and timing of the system. 
In conventional computers this is done through the use of 
flip-flops (e.g. registers and counters) and gates designed 
in a relatively ad hoc manner. Microprogramming the control 
unit has been proposed as an orderly alternative to this ad 
hoc design procedure where the hardware of the control sec- 
tion is replaced by a " m i c roo rog r am control " unit. 

Mi c roprogramm i ng is therefore a technique for imple- 
menting the control function of a digital computer using 
programmable control signals stored in a separate/ word- 
organized memory/ called control store. If the control 
store were a programmable memory/ then the system architec- 
ture could be modified to optimize processing of each task 
to be performed; moreover/ it could be altered completely to 
resemble the architecture of another/ entirely different 
machine. The microprogramming of the control store of a 
computer system to alter the basic architecture enablina one 
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machine (the host machine) to execute machine language pro- 
grams intended for another machine (the target machine) is 
defined as Emulation. 

The remainder of this chanter is divided into three 
sections: general information on microprogramming^ construc- 
tion of an emulator and applications of emulation. 

A. GENERAL CONCEPTS OF MICROPROGRAMMING 

Since the cost of software has become a major portion of 
the overall cost of computer systems today# more and more 
manu f ac t u r e r s and users are turning to microprogramming the 
control section of their computer to tailor the machine to 
individual app] icat ions# thereby making computer programming 
more efficient. 

The main function of the control section is to specify 
the conditions under which sets of gates are to be opened. 
In conventional machines this can lead to a very complex# 
hardwired system# especially if the instruction set is 
extensive. A relatively simple field change# addition or 
alteration# may require a major modification of this complex 
system. This is not true in a computer that uses a 
mi c roprogrammab 1 e control store. The complex hardwired 
structure is replaced by microinstructions stored in the 
control store# one microinstruction per word# which tell the 
system which arithmetic and loaic operations to perform by 
specifying which gates to enable/disable. In this way# 
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control of the computer is removed from the hardware and 



placea under the control of the m i c rop rogr amme r * This 
places a heavy burden on the programmer since he must become 
intimately familiar with the innermost workings of the 
machine? however, it allows him to model the machine to his 
specific programming needs. This gives the m i c rop rogr amme r 
extreme flexibility in his applications on the computer. 



There are two types of microinstructions: vertical and 
horizontal. Vertical microinstructions usually control one 
operation? and the address of the successor m i c r o i n s t r uc t i on 
is implicitly the current address plus one, unless the 
current microoperation causes a branch. In horizontally mi - 
c rop rog rammed machines each control bit of a m i c ro i ns t rue - 
tion is assignee to a specific gate or set of qates. This 
means that one microinstruction can control multiple opera- 
tions. On the other hand, vertical m i c ro i ns t rue t i ons are 
divided into separate fields, each of which are then decoded 
to enable/disable specific gates or sets of gates? there- 
fore, horizontal microinstructions reauire less decoding and 
provide more flexibility. However, the advantage of verti- 
cal microinstructions is that they generally reguire shorter 
control words considerably reducing the overall cost of con- 
trol micromemory. The length of control words vary from 20 
bits (vertical) to in excess of 120 bits ( ho r i zon t a 1 ) ? the 
average microinstruction is 50-80 bits. The D-Machine, the 
host machine for this thesis, utilizes a combination of 



vertical (Type II) and horizontal (Type I) microinstructions 
in the form of a 56-bit word. 

Since the execution time of one horizontal microinstruc- 
tion is essentially the same as that of one vertical mi- 
croinstruction* the multiple operations performed during one 
horizontal instruction is a desirable feature. This paral- 
lelism can drastically reduce the size of a microprogram* 
and dramatically decrease execution times. These reductions 
can only be realized* however* if the programmer can recog- 
nize concurrent actions and optimally group them into one 
instruction. A great deal of work has been done toward in- 
cluding the efficient use of available resources into a com- 
piler for a high-level microorogramming language* but with 
little success. Either the probability of making the deter- 
mination is low* or the cost of the optimization is too 
high. Much additional research is required in the area of 
recognizing and combining Potentially concurrent actions. 



Different micro int ructions specify different microopera- 
tions to be performed* and depending on the nature of the 
microoperations* some phase of one instruction may overlap a 
phase of a subsequent instruction. Instruction timing is* 
therefore* an important factor in the overall efficiency of 
microprograms in which microooerations are not mutually ex- 
clusive. A brief description of the timing considerations 
that must be made in microprogramming the Burrouqh's D- 
Machine is given in Chapter IV. 
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Many main-frame manufacturers hesitate to allow the no- 



vice programmer access to the innermost workings of their 
computer (e.g. registers/ data oaths/ and gates). One 
method of prohibiting this access is to use read-only mi- 
cromemory with the microprograms being provided by the com- 
puter manufacturer. This helps preserve the designed iden- 
tity of the computer but does not provide for its optimum 
use. The programmer who is given the capability of modify- 
ing the logical design of the machine to his specific pro- 
gramming needs will find his programming tasks greatly sim- 
plified. For example/ he could implement new instructions/ 
such as floating point/ which were not designed into the 
original mac h i ne . 

In summary/ microprogramming is becoming more widely 
used for the following reasons: 1) the flexibility and 
growth potential of microprogrammable machines (especially 
in the area of emulation)/ 2) increasing software costs and 
current semi-conductor technology favor microprogram design/ 
and 3) use r-o r i en t ec instructions can be designed into 
machines through m i c rop rog r amm i ng . 



16 



B. BUILDING AN EMULATOR 



Emulation describes a orocess through which the hardware 
components of one machine (host) are made to "appear" to as- 
sume the specific characteristics of the hardware of another 
machine (target). This provides the host machine with the 
capability of executing machine language instructions 
written for the target machine. Simulation is a software 
process that provides the same capability for program 
execution; however, simulation involves interpretive 
execution by a high-level language program. Emulation 
differs in that an emulator performs its interpretive execu- 
tion through the hardware. Simulations usually perform 
within a factor of 100-200 times real-time. Emulation is 
generally within a factor of 10, but often can be tuned to 
approach real-time. For this reason emulations are usually 
more cost-effective than simulations. The following para- 
graphs describe the process involved in building an emula- 
tor. 



There are two major approaches to emulating a target 
machine: 1) the hardware and firmware (the physical realiza- 
tion of a microprogram) can be used in conjunction with a 
software simulator (software alone would be pure simula- 
tion), or 2) the hardware and firmware can execute with no 
software support. 



Depending on trie percentage of 
software-assisted emulation may be 



software utilized, a 
somewhat slower than a 
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firmware emulation. Typically* the programmer mentally 
develops a software simulation of the target machine. He 
then decides which sequences of instructions are most fre- 
quently used* and which are the hardest to simulate. These 
become candidates for microprogramming, Freauent I y a single 
new instruction can be microprogrammed to replace repetitive 
sequences of the same high-level instructions* thus speeding 
up the emulation. With this sof tware-f i rmware approach the 
user must decide the point at which he must stop substitut- 
ing microcode for software routines. This is generally 
dependent on the amount of control storage available* or the 
cost -pe r f ormance criteria with which he is working. An ex- 
ample of a software-hardware accroach to emulation is the 
IBM 7000 series emulators used with the IBM System/360 Model 
65. 



The Bur rough ’ s D-Machine provides the capability of emu- 
lation using the so f t w a r e -h a r dwa r e method. A simulation is 
written in the hiqh-level language ALGOL. ALGOL on the D- 
Machine allows the user to define a new operator which* when 
called in the simulation program* branchs to a preprogrammed 
series of microinstructions* executes the microinstructions? 
and returns to the ALGOL program. This gives the user the 
ability to execute frequently used routines (such as in- 
struction fetch) from micromemory which has a faster cycle 
time than that of main memory where the ALGOL simulator re- 
sides. An advantage to this approach is that the system 
does not have to oe regenerated after different emulators 
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are run since/ in essence/ only an ALGOL program has been 
executed. However/ as previously discussed/ this software 
emulator is slower than a f i rmwa re-con t ro 1 1 ed emulator. 

The authors used the hardware-f i nnware approach in their 
emulation of the AN/UYK-7. This method will be developed in 
more detail along with suggested hardware additions which 
could enhance the emulation. Control of the system resides 
entirely in the firmware/ which means that the emulator/ 
once loaded/ dedicates the machine to that emulation/ and 
native mode programs can no longer execute until system re- 
generation. This unproductive overhead of loading and re- 
loading the emulator and the native mode machine is one 
drawback. A n additional drawback is the larger micromemory 
required since the entire emulation is microprogrammed, 
However/ the emulator executes exclusively through firmware 
making this approach to emulation significantly faster. An 
example of a firmware-controlled emulator is the IBM 1401 
emulator on the System/360 Model 30. 

Although systems such as the D- M achine use horizontal 
microinstructions to enable parallel or concurrent opera- 
tions/ the microprogram can only perform one function of the 
target machine at a time. That is/ if the target machine 
performs parallel operations such as executing one instruc- 
tion while simultaneously fetching the next instruction/ the 
microprogram can only emulate one of these functions at a 
time. It must execute the current instruction and then 
fetch the next instruction. For this reason/ emulation is 
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usually slower than the real time performance of the target 
machine even though it may have a faster memory cycle time* 

In order to emulate a target machine* the m i c roprogr am- 
mer must first understand three areas: 1) the host machine* 
2) the target machine and 3) the m i c r o 1 anguage . Second* the 
registers* counters* and accumulators of the target machine 
must be mapped into the host machine* This is often done in 
two steps - depending on the number of available registers 
in the host machine* The registers of the target machine 
most frequently used should be mapped directly to registers 
in the host where possible* The remaining registers of the 
emulated machine are mapped into the host ' s main memory. As 
many of the target machine’s registers as possible should be 
mapped directly* so that fewer memory references will be re- 
quired Py the emulator. For example* if the emulator were 
executing a Load Accumulator instruction and the specified 
accumulator had been mapped into one of the host's regis- 
ters* then only one microinstruction is needed to emulate 
the load instruction. However* if the accumulator had been 
mapped to a memory location; then it would take several mi - 
croinstructions to emulate the entire operation - i.e* setup 
the store address* store the value to be loaded into the 
write register* and perform a write to main memory. Not 
only does this require additional instructions* but it also 
includes a main memory access* whose cycle time is slower 
than micromemory 's cycle time. Some instructions may re- 
quire two main memory cycles* such as an ADD where the 
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maoped accumulator must be read# added to and then written 
out* This demonstrates the necessity of mapping as many 
registers as possible to the host machine's hardware* Sel- 
dom# however# can this mapping be accomplished without some 
use of main memory; therefore# the m i c rop rog r amme r must 
select some portion of main memory as a privileged area for 
reaister mapping. The authors reserved the first 1024 words 
of main memory in the emulation of the AN/UYK-7# for regis- 
ter and buffer mapping. 

The next step in the emulation is to assume that a 
user's object program is resident in main memory. The emu- 
lator must then fetch# decode and execute the orogram# in- 
struction by instruction. The m i c rop rog r amme r must decide 
which emulation functions should be written as subroutines# 
and which functions should be written in line. The most fre- 
quently referenced subroutine in any emulation is the fetch 
routine since it is executed for every instruction. The 
normal steps involved in this routine are: 

1. Determine the address of the next instruction 
as indicated by the program address register. 

2. Read the instruction from the main memory ad- 
dress calculated in step 1. This is the 
current instruction to be emulated. 

3. Decode the instruction into its designator 
fields. 

4. Calculate the operand address. (The AN/UYK-7 
uses a displacement plus an index register plus 
a base register). 

5. Read the operand from main memory. 
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b . Perform indirection if allowed and indicated. 

7. Some instruction sets/ AN/UYK-7 for example/ 
allow whole or half-words. Check if current 
instruction is half-word. 

8. Some instruction sets operate on partial word 
operands. If so determine if quarter/ half or 
full-word operand is to be used. 

These steps must be executea for each instruction 
fetched from the user’s program. Depending on the particu- 
lar instruction beinq emulated/ some of these steps may be 
omitted (step 8 is only performed for Format I instructions) 
but the majority are generally applicable. This demon- 
strates the overhead involved in emulation prior to branch- 
ing to the microroutine that does the actual instruction ex- 
ecut ion. 

Some hardware additions that can facilitate emulation 
are a fast shifter and a field select unit (FSU). The 
shifter simplifies v a r i ab 1 e- 1 enq t h byte extraction/ a common 
emulation process. For instance/ in the D-Machine it takes 
the same amount of time to shift a word by 1 bit as it does 
for any shift up to 31 bits. The FSU allows the testing of 
selected fields without requiring a cycle to go through the 
adder (the D-Machine does not have this feature). This re- 
lieves the programmer of masking and shifting fields prior 
to testing them. These two features are the most common and 
cost-effective additions to the hardware. 
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One approach to emulation that has recently come into 
use f but which is not that widely used or understood/ in- 
volves using a combination of hardware/ software and operat- 
ing system, IBM is experimenting in this area/ and has es- 
tablished the following design characteristics for the Sys- 
tem/370 emulators: 

1, Emulators must be integrated with the operating 
system and run as a problem program. This el- 
iminates the overhead of loading and reloading 
the emulator and the native mode machines. 

2 • Allow multiprogramming of emulators as well as 
a mix of emulators and native moae programs. 

3. All programs including emulators must be inter- 
rupt i b 1 e . 

With such a system IBM felt they could give the user an 
improved/ more efficient environment from which to operate/ 
either in the emulator or native mode. The authors feel 
this should be a primary field for future applications. 

The final item to be discussed in the Section is emula- 
tion of Inout/Output operations. Most sources agree that 
emulation of I/O is as difficult/ if not more so/ than the 
implementation of the central processor’s instruction set. 
This is true primarily because once the basic routines need- 
ed for instruction and operand fetch are programmed/ the ac- 
tual instruction executions are fairly easy to m i c roprogram . 
This is not necessarily true with I/O - buffers must be set 
up/ data conversion possibly performed? ana perhaps the 
hardest Point/ emulating circumstances in which results are 
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not yet known. For instance, if the I/O is to search for a 
specified record, then what happens if the key cannot be 
found? There are many such checks or error conditions that 
make I/O difficult to emulate. Another major problem is 
emulating interrupt handling during I/O. Since emulation of 
I/O is essentially a separate topic and since the authors 
did not implement emulation of the AN/UYK-7 Input/Output in- 
struction set as part of the thesis, I/O emulation will not 
be descrioed in any further detail. However, references 5, 
12, 15, 21, and 22 provide excellent material on this topic. 



C. APPLIC A T IONS 



This 


sect i on 


is designed 


to 


f am i 1 


i a r i z e 


the 


reader 


with 


some of 


the apol 


icable areas 


for emulation 


usage • 


it 


is by 


no means 


an exhaustive study 


o f 


this 


topic# 


nor 


i s 


i t 


i n - 


tended to 


be so . 


















Emu 1 at i on was 


first used 


i n , 


and 


is s t i 


1 1 


t he 


p r i ma r y 



application for, converting from second generation computing 
systems to third generation systems. Normally, the process 
is costly and danqerous in the aspect of converting programs 
running on the existing system to programs capable of exe- 
cuting on the new machine. There are several methods other 
than emulation capable of performing this task, none of 
which are completely satisfactory: simulation is slow; au- 
tomated translation is unproven; and instruction by instruc- 
tion reoroqrammina is costly and cumbersome. The advantaae 
of emulation is that if the old machine could be emulated on 
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the new machine allowing direct execution of all old pro - 
grams* then the old programs could be converted at leisure* 
if desired and justified. For example* reprogramming might 
not be cost effective or justified for a program with an ex- 
pected life span of six months. In such circumstances con- 
tinued emulation of the program is the solution. However, 
the situation might be different if the program had an ex- 
pected life span of three years. 

Another major application for emulation is the design* 
development* and testing of a newly conceived system on an 
existing system. The target machine does not necessarily 
have to be an existing computer system* and the user could 
experiment with the design of any machine he desires. In 
this way a richer instruction set can be achieved? moreover* 
software and diagnostic routines could be developed for the 
new machine prior to the machine even being produced or 
marketea. IBM used this method to some extent by emulating 
System/370 on System/360 prior to building System/370. This 
application tends to decrease the time from initial con- 
struction to marketing because software* such as the operat- 
ing system* can be tested and debugged concurrently. 

A third application* and one seen as a major trend for 
the future* is the ability of the user to adapt the computer 
to his individual needs. Modern-day computers are built as 
powerful* general-purpose machines designed to operate 
effectively over a large field of problems. In doing so* 
however* the machine cannot optimize execution of any one 
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particular apol ication. Emulation gives the user this 
ability. The user can either operate from an existing 
emulator, or he can tune the emulator to his individual 
application through m i c r op r oa r amm i ng . One user may want a 
machine oriented toward string operations, while another 
user may be doing extensive scientific calculations. If 
each user could execute from a separate emulator tuned to 
his individual application, then each would be more 
efficient and Productive. In addition the computer would 
probably be easier for the user to program. This is the 
area where mu 1 t i programm i na of emulators is projected to be 
of the most use . 



There are several other areas of emulation usage which 
were not discussed; such as the academic environment for 
research purposes (the reason for this thesis), and tuning 
of existing software. However, as previously stated, this 
section was designed only to give the reader a flavor of the 
possible uses of emulation and perhaps stimulate his own 
ideas for possible applications. For additional and more 
detailed material see references 2, 15 through 18, and 20 
through 24 . 
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THE AN/UYK-7 



This chapter is intended to introduce the reader to 
those operational characteristics and capabilites of the 
AN/UYK-7 computer most pertinent to the Emulation. This 
will assist the reader in understanding the design and map- 
pings used in this Emulation and presented in subsequent 
chapters. This chapter is not intended to be a technical 
manual and should not be used for that purpose. The reader 
should consult references 26 and 27 for more detailed infor- 
mation. 

The AN/UYK-7 is a highly reliable* ruggedized* mul- 
tiprocessor system designed and manufactured by the Uni vac 
Division of Soerry Rand Corporation. Built to military 
specifications (MIL-E-16400)* it is utilized extensively 
throughout the United States Navv in Tactical Data Process- 
ing aoplications 1 2 G> J . Rapid data transfer rates are pro- 
vided during communications between external devices* inter- 
nal random-access memory* and the central processor. The 
system is capable of average command execution times of 1.5 
microseconds* and an input data transfer rate of over one 
million 32-bit words per second. The AN/UYK-7 maintains two 
completely separate sets of index* arithmetic and relative 
address (Base) registers* for use during Task and Executive 
states. In addition* a set of 16 privileged instructions 
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with special characteristics for executive control are 
reserved for the Interruot State. These features alonq with 
the parallelism of AN/UYK-7 field and register references* 
make it an extremely difficult system to emulate in real- 
time. 



The AN/UYK-7 was designed to operate as either a single 
or multiple processor system with up to 2 5 6 K * 32-bit words 
of random access memory. This allows on-line access to 
1024K bytes through an instruction feature which permits 
whole-word* half-word* or quarter-word memory references. 
This Emulation assumed an AN/UYK-7 configuration consisting 
of a single processor* monoprogramming* with one 0 4 K * 32-bit 
word memory module. Partial word references were fully emu- 
lated providing random access to 256K bytes. 

A * INTERRUPTS 

The AN/UYK-7 processes data in real-time in response to 
a highly prioritized interrupt system with decision-making 
properties. This priority system allows the central pro- 
cessor to select that program routine which is necessary to 
respond to the interrupt requiring the most urgent atten- 
tion. Since the Emulator was designed for a monoprogramming 
environment using asynchronous I/O* the interrupt features 
of the AN/UYK-7 were not fully implemented. Several types 
of interrupts* such as Program Faults (Illegal Instruc- 
tions)* were implemented and tested. All interrupt handling 
flags* lockouts and registers were mapped into the Emulator. 
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This will facilitate full implementation of interrupt 
features - should a decision be made to incorporate mul- 
ti programmi nq or synchronous I/O in the course of expansion 
to a full Emulation, 

B. CENTRAL PROCESSOR 

The AN/UYK-7 central processor contains all the control r 
arithmetic and timing circuitry required for processing al- 
phanumeric data and for executive functions. The central 
processor operates in two different modes or states: the In- 
terrupt State executes execut i ve-tyoe functions/ and the 
Task State processes user programs. A group of 16 
privileged instructions and a separate set of arithmetic/ 
index and base registers are reserved for the exclusive use 
of the processor while in the Interrupt State. These 
features greatly enhance the AN/UYK-7 1 s multiprocessing and 
multiprogramming capabilities. These special instructions 
and registers were mapped into the Emulator; however/ they 
were not fully implemented because of the monoprogramming 
environment in which the Emulator was to be run. 

The AN/UYK-7 maintains a central processor control 
memory (CMR) consisting of 82 integrated-circuit/ random- 
access registers of varying sizes appropriate to their func- 
tion (e.g. A-reqi sters 32-bitS/ 8-registers 20-bits). The 
various registers are grouped into stacks according to their 
use/ addressing/ and relative size. In the Emulator/ these 
registers were mapped into the D-Machine’s main memory 
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starting at address 0000, with address assignments 
cor resoondi ng exactly to that of the AN/UYK-7. The notable 
exception was that CPR addresses designated as "Unassigned" 
in the AN/UYK-7 were used as temporary storage registers in 
the Emulator. Register mapping is discussed in more detail 
in Chapter V and presented in tabular form in Figure V - 2 . 

/ / /- 

The AN/UYK-7 registers of particular interest to the 
user are: the Program Address Register (PAR); the Active 
Status Register (ASR); and the Base, Index and Arithmetic 
Register groups. These are the only registers which are ei- 
ther directly addressable or accessible to the programmer. 

1. Program Address Register (PAR) 

The PAR is a 20-bit register used for addressing the 
next instruction to be fetched from memory for execution. 
It consists of a 16-oit disolacement value and a 3-bit Base 
Register reference. The effective instruction address is 
formed oy the addition of the displacement and the contents 
of the selected Base register. The PAR displacement value 
is incremented by one word at the completion of each in- 
struction cycle with the exception of JUMP instructions. 
These instructions cause replacement of the PAR by the "s" 
and " y " operand fields of the JUMP, thus providing for out- 
of-sequence instruction execution. The PAR mapping in the 
Emulator is not composed of two separate fields, but rather 
as the calculated effective address. This greatly simpli- 
fies and expedites instruction references; however, it 



30 



causes some difficulty with specific instructions which 



r e - 



Quire access to the two separate fields of the PAR. When 
encountered* this problem was overcome by dividing the PAR 
value by 8K. Since the Base registers were pre initialized 
in 8 K increments* starting at 1024* the results of the divi- 
sion yielded a Quotient equivalent to the Base reaister as- 
signment* and a remainder equal to the displacement. 

2. Active Status Register (ASR) 

The ASR is a 23-bit register used to indicate and 
control the status of various ©Derations in the central pro- 
cessor. Individual bits of the register are assigned spe- 
cial functions* and when set indicate that a particular 
status exists and that the processor should be controlled 
accordingly. Individual bits are set/cleared as the result 
of either an instruction execution or direct processor in- 
tervention. The bits of particular interest to the program- 
mer are the arithmetic bits (equal * greater than or equal * 
overflow* and limits) which are set as the result of arith- 
metic functions* and may be interrogated by specific in- 
structions* such as conditional jumps. Based on the con- 
dition of the bit tested these conditional instructions may 
cause a change in the program sequence. In the Emulator the 
ASR bits most f reauent ly referenced by the programmer are 
mapped into a D-Machine internal register together with the 
PAR. This consi derabl y reduces main memory references* and 
reduces Lmulator execution time. The ASR mapoing is dis- 
cussed in detail in Chaoter V. 
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3. Base Register (S) 



There are two sets (Interrupt » Task) of 18-bit S- 
Registers/ numbered 0-7. These registers, used in final Y- 
Operand and instruction address calcul at ions» are necessary 
in a multiprogramming and multiDrocessing environment. In 
spite of the monoprogrammminq environment of the Emulator, 
the registers were mapped and used as designed; however, 
they were ore i n i t i a 1 i zed by the Loader at 8K boundaries 
starting at address 1024. This provided the Emulator access 
to 64K of main memory in increments of 8K pages. 

4. Arithmetic Register (A) 

There are two sets ( InterrruDt » Task) of 32-bit A- 
Registers, numbered 0-7. They are used extensively 

throughout the instruction set to hold one or more of the 

\ 

ODerana - inputs to* or results of arithmetic functions. 
The A-Reai sters also serve as the main interface between the 
central processor and main memory. These registers are 
directly addressable by the programmer. 

5. Index Register (B) 

There are two sets (Interrupt* Task) of 20-bit B- 
Registers* numbered 1-7. These registers can be used as 
counters* or they can be employed in a special addressing 

techniaue called Indexing. During normal Y-Ooerand address 

calculations* the designated B-Register is added to the y- 

di spl acement and a specific S-Register to form an effective 
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address. This address is then considered to have been in- 
dexed by the B-Register value. Indexing provides the pro- 
grammer with the option of sequentially referencing memory 
by merely incrementing the index during each pass through a 
loop. Reference to any B-Register other than 0(0) implies 
that indexing is to take place during the Y-Operand address 
calculation. A reference to 0(0) is treated as an index of 
zero since 0(0) is not a valid register. In the Emulator, 
the contents of B(0) is always zero, and references to B(0) 
are conveniently treated the same as references to B(l) thru 
B(7). In the AN/UYK-7, the B-Registers have the same inter- 
nal structure as the PAR; that is, they consist of two 
fields (a Base register, and a disolacement). In the Emula- 
tor, B-Registers are treated as consisting of one field 
which can be separatee into its two respective fields by 
division by 8K, as previously described in the PAR discus- 
sion. 



In order to minimize access time and field decoding, 
all CMR registers were treated as 32-bit registers in the 
Emulator. This caused no problems with the exception of the 
PAR and Index Registers, which were resolved as previously 
discussed. The A, S, and B-Registers are directly address- 
able through the Load/Store CMR Instructions of the AN/UYK- 
7. They are incidentally addressable through references in 
specific fields of the different Format instructions 
reserved for that purpose. 
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INSTRUCTION FORMAT 



Instructions of the central processor appear in five 
different formats accord i no to their operational charac- 
teristics* as presented in Figure 1 1 1 - 1 . Formats I* II* and 
III occupy a full* 32-bit computer word* Formats IV-A and 
IV-B each occupy a half computer word. Two half-word in- 
structions can be stored in one memory location. to hen a 
half-word instruction in the uoper half of the computer word 
is executea* the processor sets bit 15 of the ASR; if a 
whole-word or lower half-word is executed the bit is 
cleared. In the tmulator* this bit determines whether the 
subroutine IFETCH or HALFFETCH is executed. IFETCH reads 
the next 32-bit instruction from memory. HALFFETCH shifts 
the lower half-word of the current instruction into the 
upper halfword position for execution. 

Each of the five formats divide the instruction into 
different fields. Each field except "y" (the constant or 
address field) has a particular function in controlling the 
various internal enables and commands required for prooer 
execution of the instruction. Some fields define the use* 
modification or application of the y-field to secure the 
desired operand* others select an accumulator* index* or 
base register* others select an IOC* define a sub-function 
code* or combine to form a special interpretation defined by 
the instruction. The AN/UYK-7 maintains a repertoire of 132 
central processor instructions whose specific functions are 
defined in detail in reference 26. 



3a 



Bit 


M 0 . 


31—26 


25-23 


22-20 


19-17 


16 


15-13 


12 0 


FORMAT 


I 


f 


a 


k 


b 


1 


s 


y 


format 


II 


f 


a 


f 2 


b 


1 


s 


y 


FORMAT 


III 


f 


a 


f 3/k 


b 


i 


s 


y 



Bit No . 


3 1 --26 


25-23 


22-20 


19-17 


16 


Bit No. 


15—10 


9-7 


6-0 


3-1 


0 


FORMAT IV A 


f 


a 


fa 


b 


1 


FORMAT IV B 


f 


a 


m 



INDIRECT CONTROL WORD FORMATS (Indirect Addressing) 



31-30 


29- 


25 


20-20 


19-17 


16 


15-13 


0 

1 
i 
i 

nj 
»— « 


c 


W 


D 


b 


1 


s 


y 


c 


C 1 


unused 


b 


1 


d 



Elements of the word are interpretea as follows; 



FIELD 


BASIC 


DEFINITION 


f 


6-bit 


function code 


f d 


3-bit 


sub f unc t i on code 


f 3 


2-bit 


sub function code 


fa 


3 — b i t 


subfunction code 


a 


3-bit 


accumulator register designator 


k 


3-b i t 


ooerand interpretation designator 


m 


6-bit 


shift count designator 


b 


3-bit 


index register designator 


i 


1 — b i t 


indirect addressing designator 


s 


3-bit 


base designator 


y 


13-bit 


address di sol acement / operand designator 


c 


2-bit 


control des i gnat o r 


c 1 


1 -b i t 


indirect subfunction designator 


W 


6-bit 


character length designator 


D 


5 - b i t 


oosition indicator for character length 


d 


1 6 — b i t 


address displacement 



INSTRUCTION AND INDIRECT ADDRESS WORD FORMATS (27) 



FIGURE III-l 
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Of particular note to the reaoer is the K-Field of the 
Format I instructions. The value of K Designates whether 
the operand to be f e t c hed/ s t o r ed is a whole/ half/ or 
quarter-word operand/ as depicted in Figure II 1-2. If the 
value of K implies a partial-word operation/ then it also 
determines which portion of the 32-bit word is to be ac- 
cesseo. That is/ a K-value designating a Quarter-word 
(byte) transfer can also specify that the byte is located in 
the upper/ lower/ or one of the intermediate two bytes of 
the 4-byte/ 32-bit operand. It is this function that makes 
the AN/UYK-7 an extremely powerful word processing machine. 
This function was fully implemented and tested in the Emula- 
tor. 





READ 


STORE 


K 


MEMORY to ARITHMETIC 


ARITHMETIC to MEMORY 


0 


sy(SE)+B(b) -> A15-0CSE) 


NOT USED 


1 


Y 1 5-0 -> A 1 5-0 (SE) 


A 1 5-0 -> Y 1 5-0 ; Y 3 1 - 1 6 unchg 


2 


Y 3 1 - 1 6 -> A 1 5-0 (SE) 


A 1 5-0 -> Y 3 1 - 1 6 / Y 1 5-0 unchg 


3 


Y31-0 -> A 3 1 -0 


A 3 1 -0 -> Y31-0 


4 


Y 7-0 -> A 7 -0 (ZE) 


A 7- 0 -> Y7-0/-Y31-8 unchg 


5 


Y 1 5-8 -> A 7 -0 (ZE) 


A 7 -0 -> Y15-8; Y 3 1 - 1 6 unchg 

Y 7 -0 unchg 


6 


Y23-16 -> A 7 - 0 (ZE) 


A 7 -0 -> Y23-16; Y31-24 unchg 




- 


Y 1 5-0 unchg 


7 


Y 3 1 -24 -> A 7 -0 (ZE) 


A 7 -0 -> Y31-24; Y23-0 unchg 




SE--sion extended; ZE- 


•-zero extended 




A is the ACCUMULATOR specified by the a-field 



FORMAT I INSTRUCTION K-FIELD INTERPRETATION (27] 



FIGURE 1 1 1 -2 
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D. MOOES OF OPERATION 



There are several different modes of operation of the 
AN/UYK-7, most of them are concerned with different address- 
ing techniques. Spec i f i c a 1 1 y , they are: normal mode, index 
mode> repeat mode, and indirection. In the normal mode/ the 
Y-Operand address is calculated as the sum of: the y-offset, 
a base register and an index register, or Y=y +8 ( b ) +S ( s ) . 
There are two exceptions to this general formula. First, if 
the K-field of Format I instructions is a zero then 
Y=sy+B(b), where "sy" is the concatenation of the s-field 
and y-field of the instruction. Second, for all instruc- 
tions reqardless of Format, if the 8-field is’ zero then the 
BCb) value used in calculating the Y-Operand address is al- 
ways zero. There are several additional addressing tech- 
niques employed during the repeat and indirect modes of 
operation. They are described in detail in Chapter V. 
These ad hoc addressing techniques employed by the AN/UYK-7 
greatly enhance its caoabilities but were extremely diffi- 
cult functions to emulate. 



/ 
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IV. BURROUGH’S O-MACHINE 



A. GENERAL DESCRIPTION 

An Interpreter Based System is a digital processing con- 
cept developed by Burrough's Corporation# that utilizes 
hardware building blocks which can be tailored through mi- 
croprogramming to perform as a variety of general purpose or 
special ourpose general processors 17, 8, 24) . The basic 
Interpreter, also referred to as the 0-Machine, is the pri- 
mary building block of this uniaue system. It is composed 
of five functional modules each of which can be modified to 
manipulate an 8 to 64-bit word format in increments of 8 
bits. In the Naval Postgraduate School configuration, two 
of these modules, the Nanomemory and the Micromemory, are 
combined into one. The register sizes given in the follow- 
ing descriptions of the modules are specific to this confi- 
guration which is a 32-bit D-Machine. 

1. Logic Unit (LU) 

The Logic Unit (LU), presented in Figure I V — 1 , con- 
tains all the registers, the Barrel Switch and the Adder 
which are available to the microprogrammer for manipulating 
data fields during the process of emulating an instruction. 
A description of each of these registers and its functions 
f o 1 1 ows (8,24) . 
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FIGURE I V - 1 



39 



The 32-bit registers A 1 / A 2 / and A3 are functionally 
identical. They temporarily store data within the Inter- 
preter and serve as the primary (X) input to the adder. Any 
A-Register can be designated as a destination for the output 
from the Barrel Switch. 

The 32-bit B-Register is the orimary external input 
interface (from the Switch Interlock). It also serves as 
the secondary (Y) input to the Adder/ and can receive the 
output of the Adder/ in addition to the Barrel Switch which 
is the normal source for the results of arithmetic calcula- 
tions. The B-Register can be the destination of any of the 
following during execution of any one microinstruction: 

a. The Barrel Switch outout . 

b. The Adder output. 

c. The external data from the Switch 
Interlock. 

d. The Memory Information Register (MIR). 

e. The carry complements of four-bit or 
eight-bit groups. 

f. The Barrel Switch outout ORed with b/ 

C/ or d above. 

The output of the B-Register has true/complement 
selection gates which are controlled in three separate sec- 
tions: the most significant bit (MSB)/ the least significant 
bit (LSB)/ and all the remaining internal bits. Each of 
these oarts is controlled independently/ and may be either 
all one's/ all zero’s/ the true contents or the one's com- 
olement of the respective bits of the B-Register. 



ao 



The 32-bit Memory Information Register (MIR) buffers 
the information which is to be written to main system S - 
Memory» or to a peripheral device. It is loaded from the 
Barrel Switch output and its output is directed either to 
the Switch Interlock or the B-Register. 

The 32-bit Adder in the LU is a modified version of 
a s t r a i gh t f o rwa rd carry look-ahead adder. Inputs to the 
Adder are from selection gates which allow various combina- 
tions of the A, B* and Z inputs. The A input is from the 
A-Register output selection aates and the B input is from 
the B-Register true/complement selection gates. The Z input 
is an external input to the LU and can be: 

a. The output of the counter in the Memory Con- 
trol Unit ( M C U ) into the most significant 
eight bits with all other bits being zeros. 

b. The output of the literal register in the 
MCU into the least significant eight bits 
with all other bits being zeros. 

c. An optional input into the middle bits with 
the most and least significant bytes being 
zeros. 

d. All zeros . 

There are always two inputs to the Adder referred to 
as the X-input and Y-input. An X-input may have A, Z * or 
zero as its source. A Y-input may have 8? Z* or one as its 
source. An unspecified X-input is always assumed to be 
zero. Using various combinations of the possible inputs to 
the selection gates* any two of the three (A* 8* or Z) in- 

puts can be added together* or can be added together with an 



additional one added to the least significant bit. In addi- 
tion, all binary Boolean operations can be oerformed between 
any two inputs. 



The 32-bit Barrel Switch is a matrix of gates that 
shifts a parallel input data word from the Adder/ any number 
of places to the left or right/ either end-off or end- 
around. The output of the Barrel Switch may be gated to one 
or more of the following simultaneously! 



a. The A-Registers C A 1 / A 2 / A3). 

b. The B-Register. 

c. Memory Information Register (MIR). 

d. Least significant 16 bits of MCU registers 
( BR 1 / BR2 / MAR, AMPCR , CTR). 

e. Least significant 5 bits to the Control 
Unit (CU) for the shift amount register 
(SAR) . 

2. Memory Control Unit (MCU) 



One MCU is reaui red for an Interoreter to have ac- 
cess to 64K of main memory (8, 24). The addition of a second 
MCU is possible, thus exoandinq on-line memory access to 
128K. The MCU has three major sections: 



a. The microprogram address section contains a 
microprogram count register (MPCR), the 
12-bit alternate microprogram count regis- 
ter (AMPCR), the incrementer, the micropro- 
gram address controls register, and their 
associated control logic. This section is 
used to address the Microprogram Memory 
(MPM) for the sequencing of m i c ro i ns t ruc- 
tions. The AMPCR contents may be used as a 
Y-inout to the Adder. 



b. The memory/device address section contains 
the 3-bit memory address register (MAR), 
the two 16-bit base registers 6R1 and BR2* 
the output selection gates* and their asso* 
ciatea control logic. 

c. The Z register section contains registers 
which are the Z inputs to the LU Adder: a 
loadable counter (CTR), the literal regis - 
ter (LIT), selection gates for the loadable 
counter and their associated control logic. 

3. Control Unit (CU) 



The Control Unit (CU) has five major sections: the 
shift amount register (SAR), the condition register (COIMD), 
part of the control register (CR), the M P M content decoder 
and the clock control (8, 24], 



The functions of the SAR and its associated logic 

are : 



a. To load shift amounts into the SAR for use 
in (0 to 32-bit) shifting operations. 

b. To generate the reauired controls for the 
Barrel Switch to perform the shift opera- 
tion indicated by the current microinstruc- 
tion. 

c. To generate the "word length complement" of 
the SAR contents* where the "complement" is 
defined as the amount that will restore the 
bits of a word to their original position 
after an end-around shift of N followed by 
an end-around shift by the "complement" of 
N. 



The control register (CR) is a 56-bit register that 
stores all those control signals from the current microin- 
struction which are not used in phase I. The CR is divided 
into the phase III controls and the MPAD controls. 



The condition register (CONO) section of the CU per- 
forms four major functions: 



a. Stores 12 resettable condition bits in the 
condition register. The 12 bits of the 
condition register are used as interrupts# 
error indicators# status indicators# and 
lockout indicators. 

b. Selects 1 of 16 condition bits# 12 from the 
condition register and 4 dynamically gen- 
erated during the present clock time in the 
Logic Unit for use in performing condition- 
al operations. 

c. Decodes bits from memory for resetting# 
setting or requesting the setting of cer- 
tain bits in the condition register. 

d. Resolves oriority among Interpreters in the 
setting of global condition ( G C ) bits which 
provide a facility for inter-interpreter 
1 ockout cont rol . 



4. Microprogram (M-M emor y) 

The Micromemory (M-Memory)# also known as the 
Nanomemory (N-Memory) in the Naval Postgraduate School con- 
figuration# is a programmable control store memory which 
contains the user supplied microprograms in the form of mi- 
croinstructions. Each microinstruction consists of a 56 -bit 
nano instruct ion and provides the gating for functioning of 
the previously discussed LU# MCU# and CU modules. Mi- 
cromemory consists of two 4 K # 56-bit# modules allowing the 



programmer access to approximatelv 8K of control store. The 
sequencing of microprogram instructions is controlled by the 
following procedure: the Nanomemory provides information to 
the condition testing logic indicating which condition is to 
be tested. The condition testing logic Provides a 
TRUt/FALSE signal to the successor logic which selects 
between the three TRUE and three FALSE successor bits. 
These three successor bits provide eight possible successor 
command combinations which are listed below with their asso- 
ciated interpretations: 



a. WAIT 

b. STEP 

c. SKIP 

d. JUMP 

e. RETN 

f. CALL 

g. SAVE 

h. EXEC 



Repeat the current instruction 

Step to the next Instruction 

Skip the next instruction 

Jump to address in AMPCR 

Return from a micro subroutine 

Call a micro subroutine 

Save the address of the head of 
a 1 oop . 

Execute one instruction out of 
sequence . 



The particular successor command specified then pro- 
vides the controls needed in the selection (MPCR/AMPCR) and 
incrementing logic to generate the next MPM address. Except 
for the EXEC command the MPCR is loaded with the MPM ad- 
dress. 

For a more thorough description and discussion of 
these five modules/ reference 10 provides an outstanding 



diagrammatic breakdown of 



the 



Interpreter's 



internal 



hardware configuration and operation. Reference 7 discusses 
the interface of various Interpreter# peripheral/ and memory 
configurations that have been tested by the Advance 
Development Organization of Burrough's Defense Space and 
Special Systems Group. 



In general/ there are three data processing func- 
tions to which the Interpreter may be applied: emulation of 
existing or hypothetical machines; direct execution of high 
level languages/ and problem solution through microprogram 
"tuning" of the machine to the problem. The initial goal 
for the installation at the Naval Postaraduate School is 
emulation of existing machines such as the AN/UYK-7, with 
further expansion and development as a teaching tool in the 
areas of operating systems/ file management/ compiler writ- 
ing/ and emulation of hypothetical systems. 



B. NAVAL POSTGRADUATE SCHOOL CONFIGURATION 



1. Description 

The system presently installed at the Naval Postgra- 
duate School consists of three Interpreters/ one 6 4 K memory 
module/ a card reader/ line printer and dual cartridge disk. 
Only one of the three Interoreters is allowed to communicate 
directly with any peripheral and is discussed below under 
I/O Interface. Figure IV-2 represents the present confi- 
guration; however/ future expansion calls for the addition 
of a supervisor's console and a cross'connection with the 
school’s PDP-11/45. This will enhance the attached peri- 
pherals by three tape drives and greatly increase the amount 
of on-line storage to the point where implementation of a 
CMS-2 Compiler may be feasible. 

When the system is energized and initialized daily/ 
its basic microstructure is that of two 6-6700 LIFO ALGOL 
Stack Machines - each with 3 2 K of memory - attached to a 
single Inout/Outout Processor. The system is capable of 
pseudo-multiprocessing in this configuration. ALGOL pro- 
grams submitted through the card reader are executed in a 
batch mode with the two processors competing to fetch the 
next job. All utiltiy programs/ the operating system and 
the file manager are executed with the machine in this con- 
figuration. In order to change the machine's configuration/ 
the user must alter the microcode in order to execute the 
desired machine such as/ the AN/UYK-7. 




NAVAL POSTGRADUATE SCHOOL THREE INTERPRETER SYSTEM 



FIGURE IV-2 
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I/O Interface 



Since only one Interoreter (IOP) is allowed to ex- 
change data directly with the peripherals* it is necessary 
for the remaining two processors to communicate their I/O 
reguests to the IOP. This is done by the Interpreter plac- 
ing a message in address 6 4 K otherwise known as the "Mail- 
box"* and then issuing an interrupt ( I N T ) to the IOP. The 
IOP periodically tests for INT and when sensed* reads the 
Mailbox* decodes the message* and performs the predefined 
function. After completing its task* the IOP places a mes- 
sage in the Mailbox informing the reouesting Interpreter 
whether or not the I/O was performed successfully. The IOP 
then issues an INT to the Interpreter which sent the re- 
guest. When the reguesting Interpreter receives the INT* it 
reads the Mailbox to determine whether its reauest was per- 
formed and continues accordingly. This method allows the 
two Interpreters to act completely independently* each re- 
ferencing only its assigned segment of memory and the IOP 
performing all I/O asynchronously upon reauest. 

3. Memory Interface 

The memory module consists of a sinijle ported* 64K* 
32-bit word* core memory* which is the eauivalent of 256K of 
on-line* tJ — b i t character storage. Access to this single 
memory is through a Switch Interlock Unit (SwI) which makes 
memory appear to be multiported to the user. The SWI acts 
on a priority basis with that Interpreter having the lowest 



number (the 10 P ) given the highest oriority. Once an Inter- 
preter issues a memory read/write reference* it may continue 
execution and need not wait on a memory completion signal. 
However* the memory address register (MAR) on a Read/Write* 
and the Memory Information Register (MIR) on a write* should 
not be changed until a completion signal is received. Thus 
a mi c roprogrammer who anticipates his memory accesses and 
intersperses these instructions among the other code* should 
never have a delay caused by memory referencing, 

C. INSTRUCTION TIMING 

The Interpreter uses a one megahertz clock and initiates 
a new microinstruction every microsecond. The Interpreter 
enhanced with Emitter Coupled Logic (ECL) and a hiqher speed 
memory can operate off an 8 Megahertz clock, A correspond- 
ing 8-fold improvement in execution times can be expected. 

There are two basic instruction types in the Inter- 
preter, Type I uses two phases (I and III) for execution* 
although* its phase III may be held in abeyance until com- 
pletion of a subseauent Type II* which always uses only 
phase I to complete. Phase I of the following Type I in- 
struction always overlaps Phase III of the previous Type I. 
Type I instructions involve condition testing* external 
functions and Adder/Logic operations. Type II instructions 
involve literal assignments to one of three registers (LIT* 
SAR and AMPCR). Appendix D of reference 9 contains an ex- 
cellent discussion of instruction timing. 
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0. LANGUAGES 



The D-Machine has two resident programming languages: 
the language of the operating system, ALGOL? and the mi- 
croprogram assembly language, TRANSLANG. 

1. ALGOL 

The resident programming language of the Burrough's 
0-Machine is the ALGOL 60 Language enhanced with additional 
language constructs which Dermit manipulation of data in the 
form of character strings. ALGOL employs a vocabulary of 
reserved words and symbols. The structure of the language, 
syntax, reserved words and symbols, and additional features 
of the ALGOL implemented on the 0-Machine are discussed in 
reference 10. The accepted character set for ALGOL varies 
depending on the machine used and the character set or sets 
available on the machine. The Naval Postgraduate School 
configuration requires that all characters be converted from 
EBCDIC into the 6-bit Burrough's Common Language (BCL) for- 
mat for recognition by ALGOL. This conversion is performed 
by the I0P when it is used for interfacing communications 
from external devices to the other Interpreters. When 
information is directed to an external device the IOP 
performs a reverse conversion, from BCL to ASCII. Thus all 
inputs to the emulator from peripherals are 8-bit characters 
containing a 6-bit BCL code. The I n t e rp r e t e r ' s file 
management routines, operating system and utilities are 
written in ALGOL, for execution on the ALGOL Stack Machine 
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configuration. ALGOL source modules mav be inputted to the 
ALGOL Compiler from disk or cards. Object modules are 
placed in user libraries on disk for future execution by the 
stack machine. The operating system ( M C P ) will load specif- 
ic object modules for execution when it recognizes a M ?RUN 
filename* 1 control card/ where filename is assumed to be a 
precompiled ALGOL program. 

2. TRANSLANG 

The microprogrammer is aided in producing micropro- 
grams by a Microtranslator/Assembler that translates symbol- 
ic instructions written in TRANSLANG into microinstructions. 
Reference 9 describes the structure of TRANSLANG by defining 
its syntax and semantics/ and presenting a series of exam- 
ples. The reference also includes descriptions of register 
state changes resulting from executing microinstructions. 
Interpreter controls and timing are explained. Coding tech- 
niques and conventions are discussed via sample programs. 
The reference analyzes external operations with main memory 
and peripheral devices/ and the coordination and control of 
multiple Interpreters via the Switch Interlock and global 
condition bits. 

The Microtranslator is written in ALGOL for the D - 
Machine. It is written modularly with each function setup 
as a procedure call. The language/ TRANSLANG/ used ALGOL as 
a model/ however/ almost the entire language is composed of 
reserved words. Reserved words have very specific meaning 
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to the translator and cause specific nano instructions to be 
developed, TRAN SLANG is free form and each instruction may 
be written in almost any order; however/ multiple instruc- 
tions appearing on the same line or card must be separated 
by a period. Each TRANSLANG instruction corresponds to one 
microinstruction, which is the set of Interpreter functions 
performed in parallel at each machine clock. The constructs 
provided include iterative mechanisms, I/O, Boolean, logical 
and computational operations, control transfers, and assign- 
ment functions. In order to provide control points for 
transfer operations, each instruction may be labeled with a 
symbolic M-Address. The output module of the Microtransla- 
tor is placed on disk and when loaded into micromemory, 
alters the basic machine configuration. Reference 9 is used 
as the microprogrammer's programming manual; although, 
there have been several enhancements to the machine and 
language which are not included in the manual. These modif- 
ications are discussed in Apoendix A of this thesis. 
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V. PROJECT DESCRIPTION 



The AN/UYK-7 achieves its speed and versatility par- 
tially through concurrent field utilization and partially 
through the provision of special and general purpose regis- 
ters. Its emulation is complicated by the various modes of 
instruction operation (repeat, indirection, indexing) and in 
particular by the use of ad hoc addressing techniques. The 
fact that the AN/UYK-7 performs many of its operations in 
parallel makes it difficult for an emulation which is imi- 
tating one facility at a time to run in AN/UYK-7 real-time. 
For the remainder of this discussion the acronyms A(a), 8(b) 
and S(s) refer to the Accumulator, Index and Base registers, 
respectively. The subscripts (a, b, and s) correspond to 
the register specified in the cognizant field of the in- 
struction, and may assume values of 0 to 7. Caoitol "Y" 
refers to the effective 18-bit, operand address; small "y" 
refers to the 13-bit, y-field of the instruction. The com- 
bination sy-field is formed by concatenation of the 3-bit, 
s-field and 13-bit, y-field of the instruction and forms an 
alternate operand address. 

During the initial analysis of the Emulation it was de- 
cided to separate the project into the following phases: 

First, the machine would be designed to accommodate a 
full emulation including multiprogramming and all IOC 
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functions. This reauired that all registers and condition 
bits of the actual AN/UYK-7 hardware be mapped into the 
model f even if they would not be used during this partial 
Emu 1 at ion. 



Seconds it was decided to divide the Instruction Reper- 
toire into the following groups: 



a. Those instructions that could be emulated im- 
mediately and tested completely? such as, all 
Format I's and II's except Multiply, Divide, 
Square Root and Double Register Operations. 

b. Those instructions that could be done prior to 
completion but for which there might be insuf- 
ficient time for comolete testing; such as, all 
Format Ill's, Shifts, Multiply, Divide, and 
Double Register Operations. 

c. Those special instructions and functional modes 
that would be incorporated if at all possible? 
such as, indirection and reoeat. 

d. Those features for which there would definitely 
be insufficient time for incorporation? such 
as, Interrupts, IOC Instructions, and Floating 
Point Operations. 



Third, a "Loader" program which could read AN/UYK-7 
instructions from cards, decode them and place the results 
into memory for execution by the Emulator was mandatory. 



Fourth, some facility for monitoring and debugging 
each instruction as it is executed by the Emulator would be 
r equ i r ed . 
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Fifth/ 



some facility to output the results of each 



AN/UYK-7 program and to input test data was needed. 

To accomplish these five tasks/ two basic programs 
called the "Loader" and the "Emulator" were written. Each 
of these programs occupied its own Interpreter whenever the 
system was reconfigured as an AN/UYK-7. 

A. LOADER 

The Loader was written in TRANSLANG and fulfilled the 
third/ fourth and fifth requirements/ that is/ it served as 
a combination loader/ debugger and IOC monitor. Its use is 
described in Aopendix A, the User's Manual section of this 
thesis. In general/ the loader portion of the program acts 
like a oseudo-assemb 1 e r . It has macros for defining a con- 
stant or character string/ for saving space/ for initializ- 
ing registers and switches/ and for inputting instructions. 
The loader will accept one instruction per card and deter- 
mine whether it is a Format (1/ II/ III/ IV-A, or IV-B) in- 
struction. Based on this determination/ the Loader will 
decode the specified fields from the card and generate a 
binary instruction which is placed in the next sequential 
location in the user's memory. Upon detecting an "N" card/ 
the loader Dortion of the program signals the Emulator 
which is resident in the alternate Interpreter - that 
instructions are available for execution. 
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At this ooint the loader function ceases and the program 
can be called upon by the Emulator to act as a debugqer or 
as an IOC. As a debugger/ the Loader can be used to gen- 
erate a number of error messages to the operator/ or to pro- 
vide an actual dump of control memory registers 000 to 035/ 
which includes all Task Registers/ the PAR and the Active 
Status Bits. As an IOC/ the Loader can be called upon to 
read a card/ print a buffer/ or read the disk. 

It should be enohasi zed that the Loader was written 
strictly as a tool to assist in the develooment and testing 
of the Emulator. Presumably/ once a full emulation is writ- 
ten and tested/ the IOC functions will be incorporated into 
the Emulator/ while the loader and debugger functions will 
be either written in AN/UYK-7 Machine Language/ or absorbed 
by the Emulator. When this is done/ the Interpreter previ- 
ously utilized by the Loader will be free for loading as a 
second AN/UYK-7/ and a true mu 1 t i process i nq environment 
could be created. A copy of the Loader is orovioed in Ap- 
pendix C . 

B. emulation PROGRAM 

The Emulator was written in TRAN SLANG microcode/ and is 
loaded directly into the Interoreter 1 s micromemory from 
disk. A copy of the Emulator is provided in Appendix B. 
Overall program flow for the Emulator is presented in Figure 

V - 1 . 
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OVERALL PROGRAM FLOW 
FIGURE V - 1 
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Besides the necessary Control Memory Registe'r mappings; 
it was necessary to minimize memory references by maintain- 
ing certain frequently used information in the D-Machine's 
internal registers. For this reason, the PAR is maintained 
in the lower 20 bits of the D-Machine's A 2 register. The 
upper 12 bits of A2 are used to maintain some of the most 
frequently referenced bits of the AN/UYK-7's Active Status 
Register as listed in Table V-l. 



ASR Bit 


A2 Bi t 


Function 


2 


31 


Equa 1 /Unequa 1 


1 


30 


Greater Than/Equal 


0 


29 


Limits 


3 


28 


Fixed PT Overflow 


8 


27 


Task use of 05-a 


9 


26 


Remove Interrupt Lockouts 


1 0 


25 


Int/Task Accumulators 


1 1 


2a 


Int/Task Base Regs. 


N/A 


22-23 


01 = Indirection 






10 = Optional Indirection 






11 = Character Addressing 


N/A 


21 


Repeat Mode 


15 


20 


Halfword Indicator 


N/A 


0-19 


PAR 




ACTIVE STATUS REGISTER 




TABLE V-l 



The remaining bits in the ASR are not used in this Emu- 
lation; but if needed could be maoced into any unused loca- 
tion in memory below address 102a. 

Tne D-Machine's A1 register is used to maintain a copy 
of the instruction currently being executed. All other re- 
gisters are free for computational use. The D- Machine's 
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General Condition Bit One (GC1) is reserved for communicat- 



ing with the Loader. General Condition Bit Two (GC2) is 
used to indicate that an AN/UYK-7 instruction is being exe- 
cuted under a soecial condition; such as* repeat mode or in- 
d i rect ion. 

The Emulator consists of an Opcode/Sub-oocode Directory/ 
an instruction fetch routine (IFETCH), global subroutines 
and opcode execution subroutines. When the Emulator re- 
ceives a signal from the Loader (GC1) to commence excut ion, 
it immediately passes control to IFETCH, which reads the PAR 
and places the first instruction in Al. The opcode portion 
of the instruction is isolated and used as a pointer into 
the Opcode Directory. Control is then passed to the opcode 
execution subroutine designed to handle that particular in- 
struction. The opcode subroutines may stand alone and per- 
form their functions independently, or they may call several 
global subroutines used to consolidate code for multiple op- 
codes. Upon completion of its execution, the opcode 
subroutine oasss control back to IFETCH which then fetches 
the next instruction. 

In the case of halfword instructions, control is passed 
to HALFFETCH which serves the same purpose as IFETCH, except 
for 16 bit instructions. Every attempt is made within the 
opcode subroutines to do in-line coding versus subroutine 
calls. This decreases execution time considerably; 
although, it greatly increases program size. During the in- 
itial orogrammina phase the Interpreters were limited to a 
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4 K mi'cromemory due to the dynamic overlay routine (SMX) be- 
ing positioned at 4k. As a results excessive suoroutine 
calls were necessary in order to keeo the program size below 
4K . This software deficiency has since been corrected by 
Burrough's and a full 8K micromemory is now available. 
These subroutine calls could now be removed and the 
subroutines moved back in-line. 

Emulation of Central Processor instructions in the 
AN/UYK-7 repertoire was fairly straightforward. Most in- 
structions were implemented with an average of 15 microin- 
structions. This generally included: isolating the various 
fields* forming the effective operand (Y) address* fetching 
the operands from main memory* performing the instruction 
function* and writing the result back to main memory* com- 
monly referred to as S-Memory. Because of the parallelism 
of the O-Machine's nano instructions several of these func- 
tions were performed simultaneously. M a p y AN/UYK-7 instruc- 
tions have sub-opcodes* each of which perform a different 
operation on the same operands. In such cases* the opcode 
subroutine centralized code by performing the field isola- 
tion and operand fetch functions prior to calling the sub- 
opcode subroutine. Either the operand itself or its address 
was passed in a register to the subroutine* which then per- 
formed its function and wrote the results back to S-Memory. 

The difficulties arose in the AN/UYK-7 Emulation when 
the repeat and indirection modes of operation were imple- 
mented. The Reoeat Instruction required that the next 
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sequential instruction be executed the number of times con- 
tained in the Index Register 6(7)/ or until specified alter- 
nate conditions were met. This required that flags be set 
indicating that the repeat mode had been initiated and that 
special termination conditions were to be tested. Condition 
testing took place after each execution of the repeated in- 
struction and prior to return to IFETCH for the next in- 
struction. If the conditions were not satisfied IFETCH was 
bypassed and the same instruction was reexecuted after first 
decrementing 6(7)/ and then indexing the operand address by 
the displacement value contained in the repeat instruction. 
If the conditions were met the normal IFETCH mode was exe- 
cuted and the repeat mode was terminated. Most instructions 
required checking the condition of a specified accumulator 
register to signal completion of the repeat mode? however/ 
compare instructions used the results of their comparison to 
signal completion. Repeated replace instructions used a 
different Y-ooerand calculation for their store phase then 
for their fetch phase. Instructions that were not designat- 
ed as being repeatable were executed once and the repeat 
mode was terminated. A copy of the Repeat Instruction was 
saved in S-Memory at address 0030; a copy of the instruction 
beina repeated was saved at address 0031; and the Y-operand 
address used for storing during a repeated replace instruc- 
tion was saved at 0033. These addresses are given in octal 
and are normally unused in the AN/IJYK-7. 
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The indirect modes of operation possible in the AN/UYK-7 
were extremely difficult to emulate. There are four modes 
of indirection possible: Normal Indirection/ Character Ad- 
dressing/ Sequential Character Addressing/ and Optional In- 
direction. Not all instructions are indirectable and some 
instructions are indirectable but not character addressable. 
To make this determination a table was created in the Emula- 
tor which would return a value based on the instruction op- 
code. This value indicates whether an instruction is re- 
peatable/ indirectable/ or character addressable. All modes 
of indirection are initially signalled by the i-field of the 
instruction being a one. This indicates that the Y-operand 
points to an Indirect Control Word ( I C W ) . The ICW/ which is 
presented in Figure 111-1/ is then fetched and its bits 30- 
31 are examined to determine the indirection mode. In all 
cases/ if the i-field of the ICW is set/ the Y-operand again 
points to a new ICw. The Y-operand is calculated in accor- 
dance with the indirect mode. Operand fetching will contin- 
ue in this manner, cascading through memory, until an ICW is 
found without its i-field set. At this point the lower 20 
bits of the ICw replaces the lower 20 bits of the original 
instruction. 

Normal indirection is indicated by a binary 10 in bits 
31-30 of the ICW. Y-ooerand address calculation is per- 
formed as Y =y + B ( b ) + S ( s ) . Once the final ICw is determined 
then normal execution of the instruction resumes. 
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Single Character Addressing is indicated by a binary 01 
in bits 31-30 of the ICW. Y-ooerand address calculation is 
performed as Y=y+B(b)+S(s)? however* in this mode two addi- 
tional fields (P*W) of the ICW are meaningful. The P-field 
indicates the least significant bit position of the charac- 
ter to be fetched from the operand and the W -field indicates 
the number of bits in the character. When the character is 
fetched - it is right justified? operated on in accordance 
with the instruction? and then (depending on the instruc- 
tion) ORed back into its original position in the Y-operand. 

Seauential Character Addressing indicated by a binary 11 
in bits 31-30 of the ICW* operates in exactly the same 
manner as Single Character Addressing except in the case 
where the store cycle is required. Before ORing the result- 
ing character back into the Y-operano the P and fl -fields are 
compared. If P minus W is Positive then the difference re- 
places P and the character is stored accordingly. If the 
difference is negative then 32 minus W replaces P and the 
"sy H field of the I C W is incremented by 1 and replaced in 
memory for the next execution. 

Optional Indirection is indicated by a binary 00 in bits 
31-30 of the IC'w. In this mode bit 29 of the ICW is also 
significant and modifies the Y-ooerand address calculation. 
If bit 29 is 0 then Y=sy+S(b). If bit 29 is 1 then 
Y=sytB(b)+(S)* where S is designated bv bits 17-19 of B(b). 
Once the first operand is fetched then normal instruction 
execution occurs. 
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A large oort ion of the Emulation code was devoted to 
handling the four modes of indirection and its ad hoc ad- 
dress calculations. General Condition Bit 2 (GC 2 ) was used 
to flag the indirect and reoeat modes of operation. Address 
0032/ octal/ in S-Memory was reserved for saving the current 
ICW being used during Character Addressing; address 0033/ 
octal/ was reserved for the Y-operand address in the case of 
optional indirection; address 0034/ octal/ was reserved for 
the address of the current ICW which could be updated during 
sequential character addressing. These addresses are part 
of the Control Memory Registers and are not normally used in 
the AN/UYK-7. 

Although the IOC has not been emulated/ Input/Outout 
functions were implemented which make the systems' peri- 
pherals accessible to the user. The AN/UYK-7 Initiate I/O 
instruction was implemented in the Emulator with the excep- 
tion that the a-field/ which is normally used as a channel 
designator/ actually designates the desired peripheral. 
Based on the contents of the a-field/ a function code is 
formulated and passed to the IOC portion of the Loader. The 
Emulator then enters a neutral state awaiting an Interrupt 
from the Loader that the I/O has been performed. The Y- 
operand address of the I/O instruction fetched by the Emula- 
tor points to the address of the buffer, rather than to a 
ouffer control word as in the AN/UYK-7. It was felt that 
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implementation of I/O in this manner would remain virtually 
transparent to the user, and would facilitate full emulation 
of IOC functions at a later date. 

Of the 132 instructions in the AN/UYK-7 Repertoire/ 111 
have been fully implemented and tested. One instruction 
(Return Jump) has been implemented but not tested. Twenty 
instructions remain to be both written and tested. All 
unwritten instructions were assigned space in the Opcode 
Directory and/ if used by the programmer/ will cause an er- 
ror message to be printed to the effect that the instruction 
has not been yet implemented. The implementation of these 
instructions involves developing the required microcode and 
inserting it into the space already allocated in the Opcode 
Subroutine Library. The unimplemented instructions include 
all Floating Point Operators/ Scale Factor/ and Interrupt 
Handlers. 

Tne Repeat Instruction and its associated mode of opera- 
tion have been imolemented and tested with the exception of 
the repeat replace instructions/ which have been written but 
not yet tested. Indirect addressing has been fully imple- 
mented but has not been tested. Input/Output functions of 
the IOC have been implemented and tested allowing the user 
to read a card/ orint a buffer/ or read a disk sector. The 
disk write function has been desiqned into the Emulator but 
not imolemented for fear of destroying resident disk materi- 
al during execution. This function should not be fully em- 
ployed until either a monitor system is developed which 
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would oreclude write access to assigned disk sectors* or the 
assumption is made that the entire disk is available to the 
user as a scratch pad. 

C. REGISTER MAPPING 

Because the D-Machine has few registers available to the 
user* the authors chose to mao all of the AN/UYK-7 registers 
into main memory. In addition* it was necessary to create 
several special locations to hold temporary results or con- 
ditions. In order to facilitate this mapping* all memory 
locations below 1 0 2 <4 decimal are reserved* thus* all user 
instructions and memory references were offset by this 
amount by the Loader. Since this Emulation will be in a 
monoprogramming environment* all Base Registers were ini- 
tialized in increments of 8K with the first Base Register 
set to 102A. This allowed user access to apo r o x i ma t e 1 y 63K 
of main memory* with each Base Register referencing an 8K 
page of memory. The Control Memory Register (CMR) alloca- 
tions and additional temporary mappings (indicated by an *)* 
are presented as part of Figure V-2. The registers marked 
are not used in the AN/UYK-7* and were thus assigned 
special purposes in the Emulator. Additional unused regis- 
ter areas are available and labelled "unused" in Figure V-2. 
These register areas could be employed for the same purposes 
if needed in the course of expansion to a full emulation. 
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OCTAL 

ADDRESS 


DECIMAL 

ADDRESS 


DESCRIPTION 


0-7 


0-7 


Task A-Reg. (0-7) 


10 


8 


Unused 


11-17 


9-15 


Task Index B-Req. (1-7) 


20-27 


16-23 


Task Base S-Req. (0-7) 


*30 


24 


Repeat Instruction Temp. 


*31 


25 


Current Instruction 
being Repeated 


*32 


26 


Current Indirect 

Control Word (ICW) 


*33 


27 


Y-operand for Indirection 


* 3a 


28 


ICW Address in Memory 


*35 


29 


Program Address Register 


36-57 


30-47 


Unused 


60-67 


48-55 


Interrupt Breakpoint 
Registers (0-7) 


70-77 


56-63 


Active Status Words (0-7) 


100-107 


64-71 


Int. A-Registers (0-7) 


1 1 0 


72 


CP Mon i t o r Clock 


111-117 


73-79 


Int. Index B-Reg. (1-7) 


120-127 


80-87 


Int. Base S-Registers (0-7) 


*130 


88 


Switch Values Temporary 


131-137 


89-95 


Unused 


1 a 0- 1 57 


96-103 


Designator Storage Words (DSW) 


160-167 


104-1 1 1 


Storage Protection 
Registers (SPR) 


170-177 


112-119 


Segment Identification 
Registers (SIR) 


*200 


120 


Location Counter 


*20 1 


121 


Real Time Clock 


*202-246 


122-166 


Disk Input Buffer 


*247-323 


167-21 1 


Disk Output Buffer 


*324-357 


212-231 


Card Input Buffer 


360-365 


232-237 


Unused 


*366-426 


238-270 


Printer I/O Buffer 


427-437 


271-279 


Unused 


*440-1777 


280-1023 


Error' Routines 


2000-77775 


1024-65533 


User Program Area 


*77775-77776 


65534-65535 


Mai 1 bo x 



♦-Temporary Location Established By Programmers Convention 



REGISTER - MEMORY MAPPING 
F i qu re V-2 
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D. TIMING 



Although no formal timing survey was conducted? an 
analysis of the Emulation itself provided an indicator which 
was used in developing a comparison to real-time. For this 
analysis it was assumed that each instruction was executed 
using direct addressing and not in repeat mode. The IFETCH 
routine used 16 microseconds which was an automatic overhead 
acquired by all instructions. The operand fetch and store 
routines (YFETCH? YSTORE and Y2FETCH) added an additional 
33? 30? or 14 microseconds? respectively. Thus any in- 
struction which referenced a Y-ooerand incurred an addition- 
al overhead of 14 microseconds at a minimum. Adding to this 
overhead? the execution time of the basic opcode itself 
yielded the time estimated for typical instructions given in 
Table V-2 . 



I NS T RUC T ION 
TIME 


OPERANDS 


EMULATION 

TIME 


AN/UYK-7 

TIME 


Load 


Rea i s t e r ? Y 


60 


1 .5 


Add 


Reqister?Y 


o 3 


1.5 


Add 


Reg i s t e r 


3b 


1 .0 


Divide 


Register?Y 


600 


15 



TIME ESTIMATES 



TABLE V-2 



Using these figures it was estimated that this Emulation 
ran on the order of 40 times real-time. Two steps could be 
taken that would considerably improve this time. First* 
move all out-of-line subroutine calls in-line in the opcode 
subroutines. Second* enhance the Interpreter as discussed 
under Instruction Timing in Chapter III. It has been es- 
timated that this same Emulation could run at approximately 
5 times real-time on an enhanced D-Machine. This time com- 
pares favorably with a Simulation of the AN/UYK-7 written in 
PL-360 for the IBM 360* which runs on the order of 1000 
times real-time. As discussed in Chapter II* it would be 
difficult to approach real-time in emulating the AN/UYK-7 
because of the parallelism of its fetch and field isolation 
operations. The addition of a Field Select Unit (FSU) and 
additional internal temporary registers would be reguired 
before a real-time emulation could be realized. 
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VI 



SUMMARY 



The authors' conclusions and recot^endations resulting 
from any research project are a fundamental Dart of the for- 
mal presentation and are therefore included in this thesis. 
In addition/ the authors felt that the reader/ who might be 
contemplating an emulation project/ would be interested in 
the problem areas encountered during the pursuit of this 
thesis. Accordingly this chapter is divided into two sec- 
tions - Problems and Conclusions. 

A. PROBLtMS 

During the course of this emulation numerous software 
and hardware problems were encountered which had a consider- 
able effect on progress and the amount accomplished in the 
allocated time. Software problems stemmed principally from 
poor documentation of the D- Machine/ the AN/UYK-7/ their as- 
sociated languages and internal configuration. The software 
problems with the D-Machine were generally resolved through 
experimentation on the machine or through phone calls to 
Burrough's Advanced Development Organization (ADO). The 
lack of thorough AN/UYK-7 documentation proved to be a more 
severe handicap since no test base for experimentation was 
accessible at the Naval Postgraduate School. Such a medium 
is absolutely mandatory when working in the emulation 
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envi ronnnent • The programmer must be able to determine the 
machine reaction to unorthodox instruction configurations* 
Some deqree of assistance was provided by the Fleet Combat 
Director Systems Support Activity (FCDS3A), San Diego; how- 
ever/ in some cases the result was a "best guess'* as to what 
the AN/UYK-7 response would be. 

Hardware problems are to be expected during the course 
of any major project and Particularly when a new machine is 
involved* This Emulation was the first Project to be under- 
taken on the Naval Postgraduate School’s D - Machine since the 
machine was installed* The estimated mean-t i me-Pet ween- 
failures (MTBF) experienced by the authors was less than 
five hours* Problems ranged from loose circuit boards and 
dirty contacts/ to disk read/write head misalignment* Un- 
fortunately/ the time to repair was aggravated by the fact 
that the school has no technicians trained on the D-Machine/ 
and the authors were inexperienced in its maintenance and 
operating procedures. without the assistance provided by 
Burrough 1 s ADO the project could not have been seen through 
to fruition. The ADO provided the school with engineering 
assistance on three separate occasions/ the last of which 
uncovered a major design problem. The machine has since 
been modified and the system is presently very reliable. 



72 



In addition to these two major prod err areas progress 
was inhibited by the following: 



1. Lack of Software Utilities - Since the D- 

Machine was a new installation the school 
has not had the opportunity to generate the 
numerous desirable software utilties. In an 
effort to eliminate the inherent slowness of 
a "Card Only" system, the authors have un- 
dertaken the implementation of the 

supervisor's console as an adjoint to this 
thesis. The authors are also implementing a 
Text Editor which will allow for on-line 
program modification, and will replace the 
present card input Line Editor. 

2 . Microprogramming is not a new concent at the 
Naval Postgraduate School? however, actual 
experience was lackinn. The Computer Sci- 
ence Department has played a major role in 
implementation of the D-Machine and the re- 
auired expertise is rapidly Deing developed. 

3. The learning curve for undertaking an emula- 
tion is tremendous. The target machine, the 
host machine, their respective programming 
1 anguaqes and internal configurations must 
be learned and understood in minute detail. 

4. The target machine for this Emulation, the 
AN/UYK-7, is an extremely sophisticated and 
difficult to understand computer. The cen- 
tral processor instruction set is fairly 
straight for wara and easy to implement? how- 
ever, the numerous and differing modes of 
operation severely complicafed the Emula- 
tion. 



8. CONCLUSIONS 

The authors feel that they have successfully achieved 
their goal of demonst rat i ng the feasibility of emulating the 
AN/UYK-7 on the Burrough's D-Machine. The design presented 
in this thesis is a workable design as evidenced by execu- 
tion of AN/UYK-7 programs successfully and by execution in 
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less than 4 0 times the actual execution time of the A N / U Y K - 
7. Better than 90% of the AN/UYK-7 Instruction Repertoire 
has been implemented and tested* thus providing a sound 
foundation for a full emulation. The oesign allows for ex- 
pansion to a full emulation which would include the IOC in- 
struction repertoire and Floating Point without major modif- 
ication. Further* the authors have concluded that by modif- 
ication of the design to place out-of-line subroutine calls 
in-line and enhancement of the D-Machine* the Emulation 
would execute within 5 times the actual speed of the 
AN/UYK-7 . 

During the course of this Project the authors had an op- 
portunity to visit the Naval Surface Weapons Center (NSWC)* 
Dahlgren* Virginia. Emulation in aeneral was discussed with 
the programming staff* who had just completed emulation of 
the Trident Computer on the Nanodata QV-1* and who were con- 
templating emulating the an/UYK- 7 on the QM-2. Based on 
these discussions* the experience gainec in the course of 
this thesis* and presupposing the present level of knowledge 
of the authors; it is estimated that a complete emulation of 
the AN/UYK-7, its IOC and all Interrupt functions would re- 
quire an additional 2 man years of prooramming effort. This 
estimate includes a reasonably sophisticated degree of test- 
ing* and assumes full accessibility of the D-Machine and an 



AN/UYK-7 test base 
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RECOMMENDATIONS 



The authors feel that this thesis has provided them 
with a learning experience previously unparalleled in either 
of their lives# since it has entailed detailed anc indepen- 
dent learning of emulation# m i c r op r og r amm i nq (TRANSLANG)# 
the Burrouqh's D-Machine and the AN/UYK-7. In addition# the 
authors became part time technicians in an effort to keep 
the D-Machine running. It is felt that the same educational 

horizons await any student considering a similar project; 

however# in an effort to keep others from having to "rein- 
vent the wheel"# the authors have included much of what was 

learned about these subjects in this thesis. Hopefully# by 
building on these experiences# others will be able to begin 
at a much higher level and consequently accomplish more. 
The following recommendations are submitted for considera- 
tion bv anyone inclined to undertake a thesis involving emu- 
lation. 

1. Do no try to emulate a machine that uses 
hardware interrupts on an Interpreter that 
does not have interrupts. 

2. Pick a target machine that is well defined 
and documented. Computers are designed to 
perform a specific set of functions; the 
results of unorthodox use are not always 
known# but must be considered by the emula- 
tor. The availability of a target machine 
for testing to determine such results is 
mandat o r y . 
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3. Ensure that the host Interoreter is well 
documented and has a reasonable set of sys- 
tem utilities; such a s/ an editor, de- 
bugger, simulator, file manager, operating 
system and compiler, 

4, Ensure the host Interpreter will receive 
hardware support if problems arise. 

5. Ensure publications are available covering 

utilites, hardware, languages and 

target/host machine capabilities and opera- 
tion. 

6, Be prepared to work independently and have 
your questions answered through your own 
exper i men t a t i on , 



In addition to these recommeda t i ons , the authors would 
like to propose several thesis topics applicable to the D - 
Machine. 



1. Several projects could be unaertaken as a 

direct follow on to this thesis: 

a. An Ooeratinq System, File Manager, 
and Assembler could be written in 
AN/UYK-7 machine language utilizing 
the existing Emulator, 

b. The present Emulation could be 
enhanced to include Floating Point 
and any unimplemented instructions, 
including incorporation of the IOC 
functions and allowing for synchro- 
nous I /0 . 

c. A timing survey could be conducted 
comparing the existing Emulation with 
AN/UYK-7 benchmarks* 



2 . Several thesis projects are possible which 
entail enhancing the capabilities of the 
existing D-Machine Installation. These in- 
clude writing the interface to tne POP- 
11/45, ana a resident Text Editor, 
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The stand alone environment of the D- Machine lends it- 



self to experimentation with the design of operating systems 
and file managers. 

In summary^ the authors would like to state that they 
found the D-Machine an outstanding learning device in spite 
of its many hardware problems. The authors found the abili- 
ty to emulate existing computers exciting, and found the 
realization that they could build a working model of any 
computer they could design, e x h i 1 a r a t i ng . 
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APPENDIX A. USER'S MANUAL 



A. D-MACHlNE 

rthen the D-Machine was installed at the Naval Postgra- 
duate School* it was not accompanied by any form of documen- 
tation for its operation* preventive maintenance* diagnos- 
tics or utility programs. For the most part this informa- 
tion has been derived through experimentation and f reauent 
calls to Burrough's ADO. Some of the more pertinent infor- 
mation is included in this User’s Manual to enable the user 
to load and run a program such as the AN/UYK-7 Emulation. 
Unless specified otherwise all addresses given in this dis- 
cussion are in hexadecimal. 

1. System Initializing 

The machine is secured every night ana must there- 
fore* be r e i n i t i a 1 i z ed when powered uo each morning. 



a. Ensure circuit breakers 2 * 7 and 10 are on. 

b. Push the "ON" button on the disc and all 
three Interpreters. 

c. With desired discs in the drives* push the 
two "RUN" buttons on the disk unit. 

d. Turn on the card reader and printer. 

e. Place the IOP in normal vice single step 
mode via the switch inside the cabinet on 
the right. 
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f . Push 


the "LOAD" 


button 


on 


the 


iop; 


then 


push 


"CLEAR" . 












g. Place the caras 


marked 


IOP- 


Loader 


into 


the 


card 


reader. 


Cards should 


be read and 


the 


IOP 


should st od 


at an 


MPAD 


o f 


00FA . 


If 


not# 


repeat steps e through 


g. 






h . Push 


the "LOAD” 


button 


on IOP to 


return 


the 


IOP 


to normal. 












i. Perform steps e 


to h for each of 


the other 



two Interpreters using the cards marked 
STK-loader. They should halt at a MPAD of 
004 A . 

k. Push "CLEAR" on each Intreoreter. They 
should bootstrap themselves through the I0P 
and halt at either 0542 or 05tA. (An In- 
terpreter must be at 0542 to run a program 
and only one Interpreter can be at 0542 at 
a time.) Clear the IOP to force an Inter- 
preter to switch from 051A to 0542. 



The D-Machine now thinks it is a Burrough’s Bfe700 
single-stack machine. Any utility can be run using the 
proper control cards as documented in the computer lab. The 
more common utilities are Sunrise (updates the day* date and 
time# should be run first thing every morning)# Dir-List 
(prints out the directory? system or user)# Compile (com- 
piles ALGOL programs) and TRANSLANG (assembles micropro- 
grams). By use of the oroper control cards# the user can 
also obtain a source listing of his program as it is being 
compiled or assembled. Actually the default is a printout 
every time and the user must insert a " S - 1 i s t clist" control 
card to eliminate the listing. 
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To ma*e the computer act as some machine other than 



the 867Q0, use the control card " ?SMLGAD filename M . The " ?" 
must be in column one and the rest of the card is free- 
format. This loads the microprogram " filename” (which must 
be an assembled TRANSLANG program) into micro-memory over- 
laying the stack machine and then transfers control to that 
program starting at address 0000. Thus to load the AN/UYK- 
7 f execute M ?SML0AD UYK7-L0 ADER" on one Interpreter and 
” ? S M L 0 A D ANUYK7-EMULAT0R" on the other. Refer to the ap- 
propriate sections of this chapter for further instructions 
on the execution of these programs. 

2. Diagnostics 

The programs used for diagnose i ng hardware problems 
are written in TRANSLANG and maintained as object modules on 
cards. The appropriate program is loaded in the same 
fashion as the bootstrap loader and terminates at a signifi- 
cant address. When " cleared” , it should again terminate at 
an address which indicates success or failure. The operator 
must determine which from the proaram listing, as no mes- 
sages are printed. There are no diagnostics written for the 
disk, printer or card reader. At the present time a CRT 
terminal is hooked up to the 1 0 P J however, there is no 
software support for it. An interface is being written into 
the operating system and eventually all commands to and from 
the operator will be via the CRT. The card reader and line 
printer will then be strictly data I/O ports. 
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3 . Deouqg i nq 



h i 1 e executing any TRAN SLANG program/ the user can 
monitor the program by use of the nixie light display panel 
and the function switch assigned to each processor. The 
lights indicate hex numbers. By selecting the appropriate 
function the user can observe the current nano instruction 
being executed? the address of the current microinstruction 
(MPAD); the memory address last written to or read from 
(B^AR) ; and the MIR register (MIR and EXT). The MIR func- 
tion displays the lower 16 oits of the MIR register while 
the EXT function displays the upper 16 bits. These func- 
tions are presently the only means of debuggina. For exam- 
ple# if the user were unsure of the information being read 
from S-memory# he could insert two additional instructions 
in the code: an instruction to place the data into the MIR 
reqister and a "WAIT” instruction. The CPU halts at the 
"WAIT" instruction and the user can then examine the infor- 
mation in MIR to ascertain its validity. The user may 
check the M PAD to determine if the address read was actually 
the address intended. To continue the program the user must 
press the force-step button inside the side panel. If the 
user wished to step through a series of instructions follow- 
ing the "WAIT”# he could go to single-step# and while hold- 
ing the force-step button# press the single-step button to 
override the "WAIT". After passing the "WAIT", single-step 
to execute one instruction at a time. In this manner the 
user can debug several instructions one at a time. 
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B. AN/UYK-7 



This section of the User's Manual discusses how the user 
can reconfigure the 0-Machine into an AN/UYK-7. 



First* ensure that the disk packs which are mounted 
are the AN/UYK-7 System Packs and that both in- 
terpreters are loaded with an ALGOL Stack 
Machine. 

Second* insert an " ? S M L 0 A D UYK7-L0A0ER" card in the 
card reader. This will cause the Loader's mi- 
crocode to overlay the stack machine's micro- 
code and stop at address "0000". 

Third* insert an "7SML0A0 UYK7-EMULAT0R" card in 
the reader. This will cause the Emulator's mi- 
crocode to overlay the alternate stack machine 
and stoo at address "00A0". The AN/UYK-7 is 
now ready to accept and execute programs. 

Fourth* place the AN/UYK-7 source programs in the 
reader and force step the Loader and the Emula- 
tor* respectively. The Loader will read one 
card at a time* decode it and place the 32-bit 
resulting instruction in memory for subseauent 
execution by the Emulator. 



The last instruction of all user programs should be a 
"HALT"* which will cause the Emulator to halt and the Loader 
to be reinitialized for the next job. Force stepping the 
Emulator after the halt will cause the next job to be read 
and executed. Use of this convention permits batch process- 
ing of programs by the AN/UYK-7. The orogram deck organi za- 
t i on is discussed in the next section. Individual programs 
are separated by " N " cards. 
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1 . Loade r 

a. Macros 

This section describes how a program must be 
keypunched for input to the Loader. All Macro control char- 
acters and formats are listed in Figure A-l. Any character 
typed in column one* which is not listed, will cause an 
"Illegal Instruction" message and the card will be ignored. 
It is noteworthy that all functions are optional with the 
exception of the " N " , which must terminate the program deck. 
All addresses are in octal and considered absolute as far as 
the user is concerned? however, they are offset by 1024 by 
the Loader. Macros and instructions may be interspersed as 
des i red . 
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COL. COL. 
1 4-8 


FUNCTION 


M A " Reaister 0-7 


Cols. 9-19 contain t n e octal value 
to be inserted in the listed A-Reg. 


"I" Reqister 1-7 


Cols. 9-19 contain the octal value 
to be inserted in the listed B-Req. 


" D " Octal Address 


Cols. 9-16 contain the decimal value 
to be inserted at the address listed 
or in-line if the address=0000. 


"R" Octal Address 


Cols. 9-19 contain the decimal number 
of words to be saved at the address 
listed or in-line if the address = 0000. 


" W " Octal Address 


Cols. 9-80 contain the character string 
to be inserted at the address specified 
The string terminates before col. 80 if 
a single quote (') is encountered. 


" S " Switch Value 


Cols. 6-8 contain an octal number 
whose bit oattern selects which of 
eight AN/UYK-7 switches the user 
desires set. 


"L" Octal Address 


Causes 8ase S-Registers to be set 
at 8K oages starting at 1024, and 
the program to be loaded at Address. 


"0" Octal Address 


Causes change in the program counter in 
order that subsequent instructions may 
be loaded at Address. 


M N" Octal Address 


Terminates loading of program and 
initializes PAR to Address for 
the Emulator. 

LOADER MACRO DEFINITIONS 



FIGURE A - 1 



b. Instruction Preoaration 

- For inputting instructions to the Loader three 
basic formats are used which correspond roughly to the five 
formats used by the AN/UYK-7. The Loader formats are 
presented in Figure A-2 under their respective AN/UYK-7 For- 
mat Headings. All fields require a right justified octal 
representation. The "i" field should always be either a one 
or a zero since it represents a single bit. The combined 
" F 3 * K ” field of Format III instructions requires that K al- 
ways be zero? therefore* valid inputs are ( 0 * 2 * 4 * b ) which 
correspond to an F3 of (0*1*2*3). Columns 1-3 must always 
be left blank. Columns 15-80 may be used for programmer's 
comments. Each instruction is decoded into one 32-bit word 
and assiqned to the next sequential address in memory. How- 
ever* if the instruction is a half-word instruction then it 
will be stored in the lower half of the previous word if 
that word also contained a half-word instruction* else it 
will be stored in the upoer half of the next sequential ad- 
dress. An instruction's sequential address assignment can 
only be chanqed via the "0" or "L" macros* which must pre- 
cede the instruction. A sample program is presented in Ap- 
pend i x D . 
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FORMAT I 



COL 


COL 


COL 


COL 


COL 


COL 


COL 


1-3 


4-5 


6 


7 


8 


9 


10-14 


blank 


OPCODE 


A-REG 


K 


B 


I 


Y-OPERAND 



FORMAT 


I I 












COL 


COL 


COL 


COL 


COL 


COL 


COL 


1-3 


4-5 


6 


7 


8 


9 


10-14 


BLANK 


OPCODE 


A-REG 


F 2 


B 


I 


Y-OPERAND 



FORMAT 


III 












COL 


COL 


COL 


COL 


COL 


COL 


COL 


1-3 


4-5 


6 


7 


8 


9 


10-14 


BLANK 


OPCODE 


A-REG 


F3,K 


B 


I 


Y-OPERAND 



FORMAT 


I V-A 










COL 


COL 


COL 


COL 


COL 


COL 


1-3 


4-5 


6 


7 


8 


9 


BLANK 


OPCODE 


A-REG 


F 4 


B 


i 



FORMAT 


IV-B 






COL 


COL 


COL 


COL 


1-3 


4-5 


6 


7-9 


blank 


OPCODE 


A-REG 


SHIFT DESIGNATOR 



INSTRUCTION FORMATTING 
FIGURE A-2 
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c. TRANSLANG 

Several modifications have been made to the D- 
Machine and the microprogramminq language/ TRANSLANG, since 
the oublication of reference 9 in 1970. Unfortunately, an 
addendum to reference 9 has not been published and these 
powerful modifications remain undocumented. Because the au- 
thors took advantage of these capabilities in writing this 
Emulation the changes are documented here to provide the 
user a ready reference. They include: additional logical 
operators, program address modifiers, and an additional Y- 
select input register ( B M A R ) . 

(1) Logic Operators. The additional logic 
operators are listed in Table A - 1 along with the code gen- 
erated by the Microtranslator when they are encounterea. In 
the Table, A1 and B are assumed as the X / Y input ooerands 
respectively. In addition, listed under the columns la- 
belled TRUE/FALSE, are the tests generated by the Micro- 
translator when a TRUE/FALSE conditional test is encountered 
subsequent to the logical operation. 
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OP 


MEANING 


CODE 

GENERATED 




TRUE 

TEST 


FALSE 

TEST 


LSS 


Less Than 


A 1 -B 




NOT AOV 


AOV 


LEQ 


Less Than or 


Egual Al-B-1 




NOT AOV 


AOV 


EGL 


Egua 1 


A 1 EQV 


B 


ABT 


NOT ABT 


NEQ 


Not Egual 


A 1 EQV 


B 


NOT AST 


ABT 


GEO 


Greater Than 
Egual To 


or A 1 -B 




AOV 


NOT AOV 


GTR 


Greater Than 


Al-B-1 




AOV 


NOT AOV 



LOGICAL OPERATORS 
TABLE A-l 



The programmer is cautioned that when the 
Microt ransl ator encounters the keywords TRUE/FALSE it back- 
tracks to the last logical operator to determine which test 
to generate. Thus a TRUE/FALSE conditional test which is 
arrived at through branching may not have generated the ex- 
act code the programmer anticioated. These operators were 
intended to be used in a seguential fashion as follows! 



A 1 GTR B 

If TRUE Then (operation) 



The Wj c rot ransl ator generates: 



Al-B-1 

If AOV Then (operation) 



The following illustrates circumstances in 
which the M i c r o t r a n s 1 a t o r does not generate the code expect- 
ed by the Programmer: 

A 1 LSS B 

If LC1 Then A1 GTR B;Step Else Skip 
If TRUE Then (operation) 
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Generates the code 



A l -B 

If LC 1 Then Al-B-l;Steo Else Skip 
If AOV Then (operation) 

In this situation "If AOV" is always gen- 
erated when the TRUE is encountered; although/ obviously if 
LC1 was not set then the programmer desired to test for 
"Less Than". 



(2) Program Address Modifiers. Two powerful new 
instructions were added to the D-Machine which allow direct 
transfer of program control. These are the two Type II in- 
structions: "Labe1-l=MPCR" and "Label -l=C p CR". The first 
causes a direct change in the program sequence by loading 
MPCR with the new Label. The second can be classified as a 
return jump since it causes a transfer of AMPCR to MPCR/ and 
MPCR+1 to AMPCR/ thereby setting up a program jump to a 
subroutine/ and saving the return address. This code is 
identical to: 

Label -1=AMPCR 
CALL 

The only difference between them is that the CPCR reguires 
only one instruction for execution/ while the CALL requires 
two instructions. 

(3) BMAR. The BMAR register is formed by the 
concatenation of BR1 or 8R2 (16 bits) and MAR (8 bits). It 
can be used as a Y-Inout of 24 bits to the Adder. The actu- 
al BR register selected is the one most recently referenced 
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in an external operation. The user is cautioned in the use 
of BMAR because of its odd size of 2a bits. The unwary pro- 
grammer could unintentionally allow extraneous bits in the 
most significant byte when BMAR is used for temporary 
storage of 16-bit addresses. That is# the assignment 
H A 1 = M A R " is considered to effect a transfer of 16 bits# 
while in fact 2a bits are transferred. A subseauent state- 
ment of "BMAR=A1" could permit extraneous bits to be intro- 
duced in the third least significant byte# if the programmer 
had made the assumption that only 16 bits were involved and 
automatic masking had taken place. The programmer can force 
selection of BR1 or bR2 by issuing an ASR or ASE# respec- 
tively# prior to a BMAR reference. These are considered 
external function NOOPS in the Naval Postgraduate School 
Configuration; however# they may not appear concurrently 
with a BEX statement. 

The remainder of the TRANSLANG statements 
are reasonably s t r a i gh t f o rwa rd once the programmer under- 
stands the instruction timing idiosyncracies. Reference 9 
provides excellent guidance for the novice m i c top rog ramme r . 
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APPENDIX B. EMULATOR PROGRAM LISTING 



This appendix provides a cooy of the Microtranslator 
output listing of the Emulator. A copy of the source program 
is maintained on cards and also on the Burrough ’s D-Machine 
disk. The object module produced by the Microtranslator is 
maintained on disk. Each line of the program is divideo 
into four sections. The leftmost grouoinq consists of the 
hexadecimal address to which the microinstruction was as- 
signed by the Microtranslator during assembly. This is fol- 
lowed by the 56-bit microinstruction which was generated. 
The middle group consists of the programmers 1 source coding 
which was input to the Microtranslator. The rightmost group 
consists of the seauence numbers which were assigned to each 
input card as it was inserted into the source file on the 
disk by the Interpreter’s resident line-editting program 
(CARD-LIST) . 



91 



O G O O G G OOOOOGUOOGOOOOOGOOG 

GOOOOO QOOOOOO&OOOOOOOOOOOO 
OOOOOOOOOOOQC oOOOOOOOOOOOO 
O b o w b b u bbuOUw&b>uuciObC«uu(j<j«j 
OOOGOOGOOOOOOOOOOOOOOGOOGO 
^(Mn?irtvcNo^UHNn7i<)«N0a>o*iMO7ut 
OOOOOOO 

OOOOOOO 000tj<_)0»_i0000<_>00 O O O © 



O G O O O G G 

o c o 



OOOGOOOOOQOGGOGOOOOOOQGlj 



OOOOOOO ©0©000__ 
OOOOOOO OOOOOOOO 



w O O © © O O © © O 
OOOOOOOOOO 



o c o 

© © O 

o o o 
eo O' 

CM CM CM 

© o o 

coo 



O O O o 

coco 

w w O o 
© O O O 
C © CM K} 
IO K) « K) 

o o o © 

O o o o 



o © 
o o 
© © 
o © 
a- tf\ 
ro fO 
o o 
o o 



o o o o o 
o o © o c 
o w © © W 
o o o o © 
« n a o. & 
to ro « K) y 
© © © O O 

O o O o o 



o o o o 
o o o o 
© © © © 
o o o © 
H CNi to 3 



O O O O O o 
o o o o o o 
© © © © © © 
©CO©©© 

u> >o r*» © O' © 



O o o c © o © 
OOOOOOO 
© © © © w © w 
O O © © © O © 
nrjtosin'CN 
in in in in in in in 

©CO©©©© 

OOOOOOO 



cr Lu 

LU © • 

© © or 
© G »- 



© (/> — 



t CO © < Q 



I 



t I 



o z 
© *- © 
< cr < 
© © © 



© © G J G 



^ ^ C5 

© •< O O © 

«uv v<r 

o o o o 

LU _J UJ LU UJ 

ac u <j> 



a »o:ui< j 
©©LUZG*-~-« 



z z cr 

© © 

Z Z © I 



< O CO CO CD 



cr © cr or or 

O Z Q O O 

C u U □ G 

^ © ^ ^ «< 



cr cr © 
O G Z 
G O © 

< < »- 



. o z : 
> © © < 
-J cr i 
: <. © « 

> o g : 

■ © © i 

■ cr 

: © © i 

> o < 

> © 

j z co < 



cl o. © © © 

ar z z o o 

© © O G G 

© © O « < 



© 2 
I © © 



o © c 

o © © — o o © z© 

> Z © X < © © 

Q — O © Q © — © 

— © © — © © Q ■< 

-JG>-<-i-iOtt c-< 

C © 2 © < Q < UJ Q G Q © 

> O G Q. >• G © < < < □ C 

220©ZO©2000GG 

*-^-0©*-0©UJ_J-J— )Cn«t 



G G 
< •< 
o o 



GO © 
■« <. o m 
o O G G 
© © << CO 



ffi < < 

© © © 
a: a: a: 
o o o 

© © © 



ih-co: 
z © © 

O O O O I 

© -< — 

z z o o co © i 



G © 

© z 

«z. <— 



© cr 

CD © 

G © ■« 
© O 



© cr < <« 
o o > > 
»- *- Z 2 

© © _ M 



© ►- © © 
© © © © 
©CO © © 



© © © 
© © G 
CT © Z 



© K © © 

o <. < < 
— © © © 
> z z z 
— o o o 
o © © © 



© G 
© © G 
*: © z 

Z CO *— LU 

— «t > 

© z o © 

I © © © 2 
© © © o 
< < < 

© © © © 



© © © © 

© © © © © 

©©©©©©©©©©©©©©©cc©©©©©©©©©©©©©©©©©©©©©©©©©© 

D.ZOOOZOGOOOGOOOOGOOOOOOOOZZOOOOOOOOOOOOGOO 

z<©©©<©©©©©©©©©©©©©©©©©©©<<©©©©©©©©©©©©©©© 

nzzzitzzzzzzzzzzzzzzzzzzz ll HZZZZZluZZZZZZZZZ 

II II II u II II II II II II II I I II II II II II II II II II II II II II II II 



I 

-J 

I < I I 



I II II II II II II 
— < © 

I I 



I 



till 



I 1 1 I 



I -C -* I 



I I I 



I 



I I 



Z O <D © 

M. p\ M M 

© UJ CM LU UJ 

G CO x CO to 

o < © < < 

cr CD *t CD CD 

© < © CD CO 



f\J ro 
© CM 
CM * 

* © a 

© G CM 
1 G CO * 
0 © © 
O 2 CO 
© — 2 
t <« © — 
l o © © 



©lSHNni5in'ONOHMOffin'ONO*4MOJlAvCN(3t5(\IIOJin'CINO*4NK)JlA'ONO 
©©oooLuooo©©©©©©^^<M<M<MfMCMfMCM<M©©K)r)K)K)K)K)aaaaaaaain 
*-trrerrr-iercrertrtrcrcrtrrrrrerrrrrrrcrfrerBrrr-j-iererartrcrerrrrrtrertrfrereree 
co ©_j©©©_j©©©©©©©©©©©©©©©©©©©_j-j ©©©©©©©©©©©©©©© 
(M®c0»-000^-000000000 OOOOOOOOOO — — OOOOOOOOOO ooooo 



M NO M i 

©CM © 
CO x G 



I a — 
-c =* 

•— CO 



©oooooooooooooooooooooooooooooooooogoo©©©© 

aOOOOGOOOOOOOOOGOOOOOOOOOOOOGOOOOOOOOOOOOO 

oooooooooooooooooooooooooooooooooooooooooo 

OOOOOOOOOOGOGGOOOOOOOOOOOOOOOGOOOOOOOOGOO© 

OOOOC.OOOOOOOOOOCOOOOOOOOOOUOOOOOOOOOOOOOOO 

nnpnnnrir»nrtrionop>nnoonop>nnpinoooor>np»ooor>rnorto 

©©©OGGOOOOOGOGOOOOOOOOOOOOCOOOOOOOOOOOOO©© 

oooooooooooooooooooooooooooooooooooooooooo 

ooooooor»rsor»ooor»ooooooooorsoooooor»or»or»oor»eoon 

ooouoooooooooooooooooooooooooooooooooooooo 

OOCOOOOOoOOOOOOOOOOOOOOOOGOOOOOOOOOOOOOOOO 

©OOOOOOOOOOOOOOOOOOOOOGOOOOOOOOOOOOOOOOOOO 

OOOOOGOO^OOOOOOOOOOOOOOOOOOGOOOOGOOOOOOOOO 

o^(Mtoffin'CN®ff»<ajOQujiio* 4 (Mnffin\OMDO\<CDoouj©o* 4 Nn 3 ’if\aNo^ 

0©0©©©00©©0000©0©©©©©©©©©©©©©©©©<M<MCU<M<MCM<M<M<M<M 

oooooooooooooooooooonooooooooooooooooooooo 



0’»-<<M»oamvo^®^'<moo©©0'©CMfoain'ors.oocj\<fflGO©©o-©fM»oam'or>.®a' 
OOOO OO OOOOOOOO OO©T*©©©©©©©©©©©©©©f\J 0 J<MCMCM(M<M(MfMr\J 
©©O©O©O©©©O©©©©GO©©©©O©0gO©©O©©U©G©©O©OO©© 
GOOOOGOOOOOOOOOOOOOOOOOGOOOOOOOOOOOOOOOO©© 



92 



OOClOOOOOCJOOCjOOOOOOCiOOOOOOOOuJOGCJCJOOOOOOOXOOOOOCDOOCjCjCDQUOOCJOOCJCJ 



ooooooooooooo 

OOOO OOOOOOOOO 
OxOOOwOOOOOOO 

ooooooooooooo 

OCNO^NfOTIf. VO MO ^ o 
inift'CVO^vovOVO'OvCvo^N 
XOOXOxOOOOOOO 

©oooooooooooo 



OOO OOOOOOOOO 
O OO OOOOOOOOO 
OOOOOOOxOOOO 
OOOOOOOOO OOO 
rt^K 5 JirvOS©(ftOWCg 
fN.fN.fN. fN.fN.fN.fN.fN.fN.®®® 
OOO OOOOOOOOO 

oooooooooooo 



OOOOOO ooooooo 
ooooooooooooo 

xoOwOOOOXXOOO 

ooooooooooooo 

fo=rif\®rN®(jso^CNjf 03 ’if. 

CU(DlCOI 09 ©^^^^^^ 

OOOOOOOOOOOOO 

ooooooooooooo 



o o 
o o 
o o 
o o 

\0 PN 

On ON 

o o 
o o 



OOOOOO 
OOOOOO 
oooooo 
OOOOOO 
CD ON O CM PO 
ON On O O O O 
O O ▼"* ▼"* ^ ▼"* 
OOOOOO 



ooooo ooooooo 
OOOOOOOOO OOO 

OOOOOOWOO OOO 

OOOOOOOOOOOO 
? K\ CO N O ^ O W ro 7 IT> 

OOOOO 0 ^* 4 ^ ^ ^ 

w W ^ H -r-t -H « 

OOOOOOOOO OOO 



o c 

o o 

u w 

o o 

NO fN 



o o 



XX XX 

O O o o 



LJ LU LU LU 

XX LL X 



■ x > at i 

low 



< 2 f- — 
X x 

: 2 2 

: o o 



r 

2 O 

— x 



>- >- O ** 2 ' 

J j c: u. u 

x c : ui ** 

< < N UJ W I 

3 3 j m j i 

o o «; => -i : 

X X — O » c 

— LL O X I 

o o 



^ 2 
X x 
X X 



■ P- o 
: x ►- 
o o 



,0X01 

: < X <■ 

>0X01 

1-J -> -I < 



I X X 
o o 

t to to 



O X 
o 

UJ 

X o 
o < 
*— o 
to 



-J -J X X X I 



X X o 
X X -J 
H- P- O 



X X X X X X 



tr* — 

Hi UJ n 111 111 Z 

2000000 
X < < UI < < X 

x to to a: x to 
to to to to to o 

UJ UJ >- LU UJ o 

-I X X _» X X •- 



, X X X X X -J ~ 

2 O 
I to to 



O UJ 

P- 2 2 X 

O ~ *• -J *• *• o 

OXXXXXP- 
-I X X X CL X to 



LU 

o 

o 

o 



X 

o 



o 

X 



XX XX 

o o o o 

rxxxxxxxxxxxxxexxxxexx i 
>000000000000000022022 
. 2 xxa.CL 0 a.xxcLXxa.xcLa. n iixii n i 
:xxxxxxxxxxxxxxxx<'*^x«*'«: 

:<<<<<<<<<<<<<<<< i i < l | 

II II II II II II II II II n II II II II II II T T II T T 

IIIIIIIIIIIIIIII<<I<< 
KNimTinvOKOwNlOTiniOSOHOOTUU I 
\inirNtninmtnv 0 NONONO'O'ONO'OfN s qj u n u uj i 
•(rfrtrft'rrtrrrfrfr'frtrn'frfrft'ft'jjfrjj 
.XXXXXXXQ.XXXXXXXX-J-JX.J-JI 
>000000000000000 o o » •— 



xxxxxxxx xxxxxxxxx 

UUUUUUOU OOOOO OOOX 

xxxxxxxx xxxxxxxxx 

22222222 222222220 

<<<<<<<< <<<<<<<<QC 

II II II II II il II II X 

I I I I I I I I I I I I I I I I 
OHfglOTin'flN OJWfOyifl'ONW 

XXXXXXXX X<XXXXXXUJ 

CM o CM CM CM CM CM CM to 
OOOOOOOO 0X0000003 

errrrrtrrrrrtrtr er-jorerercrcrfrw* 

xxxxxxxx xxxxxxxx 

OOOOOOOO OOOOOOOO 



xqcqc r £ c ^ c 

OOOOOOOO 

xxxxxxxx 
22222222 
<<<<<<<< 
II II II II II II II II 



I I I 
O CM 
XXX 

in in in 
ooo 
or rr nr 
XXX 

ooo 



X X < < 

in in o O 

o O UJ UJ 

or tr j j 



o o «— « 



KSZ CKEffC 
OOO ooooo 
xxxxxxxx 
22222222 
<<<<<<<< 
II II II II II II II II 



I I I I 
O H W W 
X X X X 
NO NO NO NO 

OOOO 
tr rr rr tr 
X X X X 
OOOO 



I I I I 
t in ^ fN 
X X X X 
NO NO NO NO 
OOOO 

or rr tr or 
x x x x 

OOOO 



x 

x 

o 

X 

X 

o 



X 

x 

CM 

O 

X 

X 

o 



XX X 

xx x 

fo in no 

o o o 

XX X 

XX X 

o o o 



ooooooo 

ooooooo 

ooooooo 

ooooooo 



ooooooo 

ooooooo 

ooooooo 

Ooooooo 



o o 
o o 
o o 
o o 



o o 
o =r 
o o 
o o 



ooooo 
3 o =r 3 o 
ooooo 
ooooo 



OOOOOOOO 

OOOOOOOO 

OOOOOOOO 

OOOOOOOO 



OOOO 

OOOO 

OOOO 

OOOO 



OOOO 

OOOO 

OOOO 

OOOO 



OOOO 

OOOO 

OOOO 

OOOO 



OOOO 

OOOO 

OOOO 

OOOO 



OOOO 

OOOO 

oooo 

OOOO 



OOOO 

oooo 

OOOO 

oooo 



oooo ooo 
o n n n n o n 
ooooooo 
oooo ooo 



oooo 

r» n o o 

oooo 

OOOO 



OOO 

ooo 

ooo 

ooo 



o o 
o o 
o o 
o o 



ooooooo 

ooooooo 

ooooooo 

ooooooo 



ooo 

ooo 

ooo 

ooo 



ooooo 

ooooo 

ooooo 

ooooo 



oooo 

oooo 

oooo 

oooo 



oooo 

oooo 

oooo 

oooo 



OOOOOOOO 

OOOOOOOO 

OOOOOOOO 

OOOOOOOO 



OOOO 

OOOO 

oooo 

oooo 



oooo 

oooo 

oooo 

oooo 



ooooooo 
ooooooo 
oooo ooo 

OOOO OOO 



ooo 

ooo 

ooo 

Ooo 



ooo 

ooo 

ooo 

ooo 



ooo 

ooo 

ooo 

ooo 



o o 
o o 
o o 
o o 



ooooo 

ooooo 

ooooo 

ooooo 



OOOOOOOO 

OOOOOOOO 

OOOOOOOO 

OOOOOOOO 



OOOO 

OOOO 

oooo 

oooo 



OOOO 

oooo 

oooo 

oooo 



oooo 
oooo 
o o o o 
oooo 



oooo 

oooo 

oooo 

oooo 



OOOO 

oooo 

oooo 

OOOO 



oooo 

oooo 

oooo 

oooo 



oooo ooo 

< m O CD ID LL o 
CM CM CM CM CM CM PO 

ooooooo 



ooooooooooo ooooo 
H(MnTinvCNOCN<mt>DLL. o 

POfOPOPOK>POPOPOPOPOPOPOPOPOP 03 

OoOOOOOOOOOOOOOO 



OOOOOOOO 

HMlOTinvCNffl 

3333*3333 

OOOOOOOO 



oooo 
on < m o 
3-333 

oooo 



oooo 

O UJ U. O 
3 3 3 in 

oooo 



oooo 
cm m 3 
in in in m 
oooo 



oooo 
in no n o 
in in in in 
oooo 



oooo 
on < a) o 
in in in in 

OOOO 



oooo 
a uj x o 
in in in no 
oooo 



< CD O o UJ X 
CM CM CM CM CM CM 

o o o O X o 

oooo o O 



O CM PO 3 in 
PO PO PO PO PO PO 
OOOOOO 
OOOOOO 



no rN ® on < m 

PO PO PO PO PO PO 
0 0 X 000 
OOOOOO 



O O XI X o 
PO PO PO PO 3 

ooooo 

ooooo 



•*<MfO 3 inN 0 PN® 



OOOOOOOO 

OOOOOOOO 



On<E>OOUJX© 

3333333 in 

OOOOOOOO 

OOOOOOOO 



h cm n 7 

in in in io 

O O O O 

oooo 



in no pn co 
in in in in 
oooo 
oooo 



3 n < m c_> 
in in in in 

0 X 00 

oooo 



CD XI X O 

in in in no 
oooo 
oooo 



93 



O OOOOOOOOOOOOC.OOOOOOOOOOOOOUiOUOOOC.aOOO oooooooooooooooooooooo 

oooooooooooocooooooooooooooooooooooooooooooooooooooooooooooo 

o OOOOOOG oooooooo ooooooooo ooooooooooooo OOOOOOOO OOOOOOOOOOOOOO 

«*it_> 000000 OOW 00 o 0 w 0 o 0 WW 0000000 w 000000 0000 w 00000000000 w 00 ww 0000 

oooooooo oooooooooooocoooooooooooooooooooooooooooooooogooooo© 
otho^cyn?in' 0 N® 0 'O»<(Mt , ) 3 'in' 0 seB'O^(Mnjin' 0 Ke^o»(t\.«ffin\ 0 K®?»'c^ 0 inTinv 0 NC 0 \o* 4 (\injin' 0 s 
T 4 H(M(M(M<M(MfM(M(M(MWK)n«K)«nnnnro 3 , 3 - 3 ‘ 3 , 3 , 3 ‘ 3 '?T 3 ‘irininir\inininininiA' 0 ' 0 ' 0 ' 0 'Ovo\o\ 0 \ 0 '£rxrxrsr\Nsrsrs 



o ooooooooooooo 



© o o o o o o * 



ooooooooooooocoooooocoooooooooooooooo 



U LL IL IL 

U U Li. U 

_J I _J ) 

< < < < 

X X X X 

o o o o 



z z z 
a a a a 
o => => =» 



u o o o 

to to vo u; 
to CO to to 



cc a oc Z 
a. a. a. a. 

w w k w 



crcEcrcrcrcrcEQ: 
oooooooo 
a.a.Q.a.a.a.a. 0 . 
ezezezee 
<<<<<<<< 
M II II II II II II II 



accrccccacacoccc 

OOOOOOOO 

a.a.a.a.a.a.a.0. 

zzrzzrrr 

<<<<<<<< 

ii n n n ii it n n 



cr c tr a: 
O O o o 
a. a. a. a. 
X = X X 
«<«<<< 
II II II II 



a or a or 
o o o o 
a. a. a. a. 
x x x x 
<>«<««« 
n ii ii n 



occcccccccccccex 

oooooooo 

CQ.a.a.a.a.a.0. 

xxxxxxxx 

<<<<<<<< 

ii ii n n ii ii n ii 



cc cc cc cc cc cc cc 

o o o o o o o 

a. a. a. a. a. a. a. 

X X X X X X X 

<<<<<<< 

II Ii II II II It II 



I I I I I I I I 
O H N O T tA'OJ 
xxxxxxx< 

SNNNSSSO 
OOOOOOOUJ 
(xaactfrarrj 
q_q.clclq.clcl_i 
O O O O O O O mm 



I I i I I I i I 
OHNOJJJJ 
xxxx<<<< 
OOOOOO U 19 

in la in in uj lu uj uj 
afftts jj jj 
0.0.0.0.0—00 
oooo— . 



I I I t I 

O H (M « o 

X X X X < 

X ** X X O 

in in in in uj 

a or tf (r o 

a. a. a. a. x 

O O O O mm 



III I 

0X0 o 

< « < x 

O O O <M 

uj uj uj in 

o o o or 

o o o a. 

mm M i~ O 



I I I I I 

h m n j j 

x x x < < 

<NJ<M<NJOO 

in in in uj uj 

or or or x x 

o. o. o. o o 

O O O mm mm 



II II 

ox ox 

•< •< XX 

o o ro ro 

uj uj in in 

xx or or 

x o 0 . 0 . 

mm mm O O 



I I I I I 

<M K> X X X 

X X < < < 

to to o o o 

in in uj uj uj 

or <r x x x 

o. a. x x x 

0 o — — 



or oc or a oc a or 

0 o o o o o o 

a. a. o. a. o. o. a. 

E S Z Z £ Z Z 

< < < < II II II 

II II II || *4 O O 

X X X ^ I I I 

1 I I I J 7 7 

O X <M to X X X 

X X X X < < < 

o o o o o o o 

N N S K UJ UJ UJ 

ex a a or o x x 

o. o. a. o. x o x 

O O O O « — ■ — 



oc ex cc oc cc cc cc 

U X u» © © o © 

a. a. a. o. a. o. o. 

X. z z z z z z 

II <<<<<< 

X II II II II II II 

I yt x o X mm 

7 I I I I I I 

x o x <m to 7 m 

< X X X X X X 

O 7 7 7 3“ 3“ 3“ 

ui rs rs rs rs rs rs 

X or or or a or or 

o a. a. a. a. a. a. 

mm OOOOOO 



X 

X 

As 

o 

or 

CL 

o 



X 

X 

o 

UN 

ex 

CL 



X 

X 



UN 

OC 

o. 



x 

X 

CM 

in 

or 

CL 

o 



x 

X 



UN 

OC 

CL 



o o o o 
o o © u 
o o o o 
o o o o 



o o o o 
© © © © 
o o o o 
o o o o 



oooooooo 

OOOOOO oo 

oooooooo 

oooooooo 



o o o o 
o o o o 
o o o o 
o o o o 



o o o o 
o o o o 
o o © o 
o o o o 



o o o o 
o o o o 
o o o o 
o o o o 



o o o o 
o o o o 
o o o o 
o o o o 



o o o o o o o 

o OOOOOO 

o o o o o o o 
o o o o o o o 



o o o o o 

0 0 0 0 7 

o o o o o 

o o o o o 



o o o o 

7 7 7 O 

o o o o 

o o o o 



o o o o c 
o o o o o 
o o o o o 
o o o o o 



oooooooo 

firinnoftpio 

oooooooo 

oooooooo 



OOOO'OO oo 
000000 oo 
OOOOOO oo 

oooooooo 



o o o o o 
o o o o o 
o o o o o 
o o o o o 



coo o o 
o o o o o 
o o o o o 
o o o o o 



OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 



o o o o o o o 
o o o o o o o 
o o o o o o o 
o o o o o o o 



o o o o o 
o o o o o 
o o o o o 
o o o o o 



o o c o 
o o o o 
o o o o 
o c o o 



o o c c o 
o o o o o 
o o o o o 
o o o o o 



OOOOOO 



OOOOOO o 



o 



o o o o 



o o o o o 



o o o o 



o o 



o 



o o o o 



o o o 



oooooooo 

oooooooo 

oooooooo 



OOOOOO 

OOOOOO 

OOOOOO 



o o 



o o 



o o o o 



o o o 



o o o 



o o o o 



o o 
o o 
o o 



o o 
o o 
o o 



o o 
o o 
o o 



o o 
o o 
o o 



o o o o o o o 
o o o o o o o 
o o o o o o o 



oooooooo 

oooooooo 

oooooooo 



OOOOOO 

OOOOOO 

OOOOOO 



oooooooo 

'OtOvOvOvO'-O'OvO 

oooooooo 



OOOOOO 

in < m y □ uj 

VO VO to VO VO \0 
OOOOOO 



o o 

u. o 

'O rs 

o o 



OOOOOO 
mm CM to 7 UN tO 
rs rs rs rs rs rs 
OOOOOO 



o o o o 
on «< m o 

rs rs rs rs 

o o o o 



o o o o 
o UI Lb. O 
rs rs rs 03 

o o o o 



o o o o o o o 

•t <u io o id NO rs 

o o o o o o o 



o o o o o 
ffl cn < m y 
® ® ® ® ® 
o o o o o 



o o o o 

□ UJ u o 

® ® ® On 

o o o o 



o o o o o 

<M IO 7 UN 

O' ON On ON On 

o o o o o 



mrn <M to 3“ 

NO NO NO NO 

o o o o 
o o o o 



UN nO rs ® 
NO NO VO VO 

o o o o 
o o o o 



O' < CD u 
VO VO NO NO 

o o o o 
o o o o 



OUJ u o 
NO NO \0 rs 
O O O O 

o o o o 



X CM ro 7 
rs rs rs rs 

o o o o 

o o o o 



in no rs a> 

rs r> rs rs 
© O © O 

o o o o 



ONXJOOOUJlLO 

rspsrsrsrsrsfs® 



X CNI ro 7 UN NO rs 



O O OOOOOO 
oooooooo 



O OOOOOO 

O O O O O O O 



® 

® 

o 

o 



O' < m o o uj il 

O O O O O o o 

o o o o o o o 



O X CM ro 7 UN 
3 . ^ Ch ^ ^ ft 
OOOOOO 
OOOOOO 



94 



oooooooocjooooooaoooooooooooooooooc>c<c.oooc:ooooooooooooooooooo 



o o o o o o o 



OOOOOOOOOCOOOOOOOO© 

ooooooooooooooooooo 
© © O © 00©00©00©0 o o © o o 
OOOOOOOO ©OOOOOOOOOO 



00000000© 

— ' — — — — — — — — — — — — — — — — — — — — w w w »>» w w w w o O O O O C O O O 

(>UH(\jroTir''ON®^OH(\K)3'invorscoo\OH(\/roTin'ONeDO\vjH(\roTin'ONa)a'OHfv/roa'in'ONmi>OHf^r03'iri'ON 

N # ffl 0000 00 ooco CO 05 00 O a ^ O' O' O' O' O' Os Os OOOO CO O O O O *H H^HHHHH(\J(\jC\jC\j(VjCVjC\Jfy/C\C\JfO rO fO rOfOrOfO K) 

OOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOCJOCOOOOOOOOOOOOOOOOOCQO 

* 



X X 

o u 



UJ lu 

ll Ll 
ll ll 



2 2 
cr cc 
X X 



CO CO 
CO CO 
UJ UJ 
X X 



X I 
u < 
< 

X 



2 

X 



CO 



l* ► 



2 cr x 2 

« < (NJ UJ 
CL O CC 
U- LC CC 
X U CL X 
LU 2 O © 



-J LU 
UJ O 

— o 

LL © 

I Cl 



X 2 O 
© o 
— CO 
UJ ►— >— 
Ll o j 
X X 
>- CC CO 
CC ►— UJ 
o CO cc 
X 2 
LU — UJ 
X *- 

a — 

cc cc cc 

O O 31 



0 3 0 
(Too 
o _J u 
=* CL 
«h Ll O O 

♦ -J 2 

X X -C LU 

ox > 

>— cr ^ 

UJ CC UJ CO 



X _J LU 
X X H- 

I o < 

*- O H- _J 

x ~ o 

Lu 3 CO 

II co — 



it a k i * 



cc 2 a 
© © © 
CL a. Cl 
XXX 
X < II 
II II 
H *t I 

I I a* 
O «J 
X X < 
fts ft- O 
NSW 



CC or cc cc < 

© © o © < 

CL CL 0. CL 

x x x x : 

ll < < < 

-J II II II < 

I *t *t *t 

9 I I I ; 

_j 9 m vo . 

< X X X ■ 

(5 N N M 

UJ N N S I 

-joforor- 

JCLill . 

— o o o • 



ll w- 

►- cr x 

l UJ t— I 
O »- 2 



2 CL 
I UJ o 

X 



»- CC 
UJ X 
CO CO 
UJ II 
CC O I 



• if> UJ 

XXX 

'luff 



CC »- 2 O I 
LU UJ UJ 
O CO o 



_J CD O X CO 



CL II X CD 
H >- ►- _J X ♦ 



x a. a. cj 
or uj u uj cl 



CL CO II CO 



II UJ I UJ *-l 



cr O X CM LU 

x cr *x o i 



CL — — — O 



2 CC 

UJ ►— 
0X2 



X U. O l 

X — cc -H 



CM LU I— II O 

cm a x o vo 
<X3xmcs«4aj 



-J — cc 



CO NO 

CM 

ll CO 

cr - 

N II U u 

CL — 
CO X J 



u- O 
— 2 I 
_J ■< LU ♦ 

cr co cl a. 

II I- < LU K X 

- H (I) I- « D 

rv _j •< co co «j “> 



CD — 



> IL < (J) CO 

* M CO 2 o 

« ~ fO * 

* Ll < C < X q C 

* M UJ II < II < II < 

■ —XOCOCCLOOCO 



O CJ OOOOOOOO 



o cj oo^srootjcr 

o O OOOOOOOO 

o O OOOOOOOO 



O CJ © o O © 

LL U. VO u. CM U. 

O O O O O o 
O O O O o o 



o o o o o 

VO LL VO U. vO 

o o o o o 

o o o o o 



© o o 



O CJ o 
o o o 



o o o o o o 

LL u. CM LL LL VO 

o o o o o o 
o o o o © o 



oo©ooooo 

LLXLlLLCDLLLlU. 

OOOOOOOO 

OOOOOOOO 



© O O o o © o 

Ll ll cm ll io ll cm 

a> o o o o o o 

0 0 0 0 9© 



OO OOOOOOOO 

ft o nnoonnnn 



OO OOOOOOOO 

OO OOOOOOOO 



© o o o o o 

NO ft ft ft ft 
O O O CD O O 
O O O O O CM 



O o o o o 

ft ft ft ft ft 

© © o © o 

o o o o o 



<_> o o o o 

_i <r> o o o 

© O © O CD 

O O CM IT to 



OOOO o 

O ft ft ft o 

OOOO CD 

OOOO co 



o o o o o o o 

D ft S' O ft O O 

O CD O O O o O 

© O CO O © ^ O 



© o o 

r> o o 

o o o 

o o o 



OOOO 
O ft ft o 
O O CD O 
as o CO O 



OO OOOOOOOO 



OO ©ooooooo 
OO OOOOOOOO 
OO OOOOOOOO 



000009 ©OOOO 

O O O O O CJ ooooo 

ooooou ooooo 



r% o o o o 

O O O 9 9 

o o o © o 

CJ o o o o 



OOOO o 

0 9 0 0 O 

OOOO o 

OOOO x 



O SJ5 OOOOO 

o in o o o 9 o 
o o ooooo 
O (\l < O O CM O 



o o 

o o o 

o o o 

o x o 



o O <*4 O 
OOOO 
OOOO 
X o o o 



© © 
VO ft* 
ON OS 
O O 



OOOOOOOO 
CO Os < ID O O UJ Ll 
On^OsOsOsCA^Os 
OOOOOOOO 



O CO O On © ON 

O CO o o o o 

00 Os •< 00 O CO 

9 0 0 9X9 



O CD O CD O 

O CM O to 

X CO x 00 x 

O ffi O H O 



Os On 00 Os CTs 

o o o o o 

00 00 (j co 00 

S < < 9 9 



O Os CD © Os 

©009 O 

O CO CO < 00 

o 9 in o 9 



O OS ON o On 9 
fts o o co O CM 
O CO CO O 00 00 
9 9 CM 9 CM 



o Os 

CM o 

CO co 

m ON 



On O On © On O 
o o o o o o 
00 O 00 O 00 o 

9 O 9 CM 9 CO 



SO ft* 00 Os < 

OS Os O' Os Os 

© © © © © 

o o o o o 



CD © O LU LL 

O' O' O' O' O' 

© © © © © 

OOOO© 



O H (V IO T I/I vO N CO O' X 

< X X X X X < < < < < 

© © © © © © ooooo 

ooooo© ooooo 



UJ LL O H CM 

x «< cd as co 
ooooo 
ooooo 



ro 9 m vo 

CD Q (D (S 

© © © © 

o © o o 



rs. 00 ON x CD 

© © © © © 
OOOO© 



© 

CD 



O LU LL O H CM 
CD CD CD © © © 

© © © © o © 

o o o o o o 



95 



OQQQQOOQOQ QCJ Q O GU 000000003000000000^000000000000 



O O O 
b WO 

o o o 

CD ON O 

« fo ? 
CM CM CM 
O O © 



O O O O O O O 

o o o © o © o 

o © o o o o o 

O © G © G G © 

H CM K) 3- rs 

S' 7 3- 3- 7 7 3* 

CM CM CM CM CM CM CM 

O O O © O O O 



oooooo oooooo ooooooooooooooooooooooooo 

OOOOOO 0©0©0©0000©000©00©0000000©0©000 

© G © © © © © © © © © © © ©©©©©W©0©h_©0©©© © © © © © © o © © 

OOOOOO O © © O © © OOOOOOOOO© OOOOOO O © O OOOOOO 

® ^ O CgK) 7 in NO CD C7N D*4lMK)3in4M)9< O^CMKJr’U'.^rvai ^ o W CM n 3 1 
3-3-iriinu-iinini^inininin^'0'C^^vc^^^'0ivNNh.NrNrsKfsrsfflcotDa3 
CMCMCMCMCMCm CMCMCM CMCMCMCM CMCMCMCMCMCMCMCMCM CMCMCMCMCmCMCMCM cm cm cm cm cm cm cm 

OOOOOO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 



0 0 0 0 0 3 0 

O O o o o o o 

o o o o o o o 

oooooo© 
©oooooo 
in M) N 03 on o —s 

00 ® ® ® ® (Jn (y* 

CM CM CM CM CM CM CM 

o o © © © o o 



cr o 

O © 

:* cr 



z u> 
© z 



to LL 

3 ~ 



at — x« 
© o — 

© -£■ O 

O z 

o o o 



0 CT © — 
J »- © o 
UJ a CL U 
— to a. 



to 



< > to iC CD X Q_ > 

-I < O W or — 

O to CM LU CO LU 3 cr 

cnwozii x cr 

— O O CD O W < 

W O K M W W IT K 

o 



Q O »• © 



— x- < e> o 

© © O — — 

I UJ LU to 

>- _J Z o 
to UJ O O 

O O > © 

LL © Z — '"' © 

O l— LU ►“ CD — 

b H » w n 

z-x Wifi I 

U I UJ o ♦ w 

— V) m •© <-«. 

to © © 

>- Q W »- 

r to d. z ^ < 

o — © >- © 

© II ^ — to o 

2fOW X II UJ 

O < •»©>- — 



x- «-s o: > 



cr x- x- — 

< © 3 X- 

x cr © © 

o z o 

i — cr 



O W — -> © 



cc x tr i 

(D — 

© o 

x- cc a. 
oo»-3 
© x- © 

© to — X» 
UJ © X UJ 

to cr uj to 



cr 

© 

© 

a 

z 

© < 
3 X 
© I 
** SC 
> 

UJ 

>- X- 

3 

a o 

■< UJ 
© x 

cr © 



kt M K cr W W M M t* 



O U. x- o *- II 

: CL — CL *4 

- x - © o o i 

: n cm cr n cr o 



i n 



i 



• © cr 



oc o 

■ x o x- cr x- cl © 

) O O < O I t 
lx xZfiL Z3 <1 
© x- x- a ii uj 
.U.XL 3U.OIOX 
•— ffl— 0. — — < LO 



— to cr cl x 

o lo ir — to 

© a. uj — sc x 

x cr xo to x cr 

u. 3 a < cr © — 

— a *zocd r ce 

•« cr <o cr © a. no 

ozo a x-xacz m cl 

lu © © x cr cr o x ii uj r 

xxr cd <n — x z n 

UjX-II w LL LO ►— CM I X* fO U U 

x m — it — o © < x i 

o © o ii « o j u < u x o m 

cox- cr xo cm r ox ecu * 

© © lu << — o>— cccroi— Lucrce- 

o < © rn*-zoo z a> n < 

LU © © wee— <ZZZ < X- — LO 
J © CD © O — II 

C x IIIO©<I**©Z*Cvfl« 

[ <N<-j-ai-ro*c- 



< — *■> i 

x -> © ■ 

z m cr < 

UJ ^ — XO UJ I 

X xo X < II I 

X- < *> II xo . 

xo cr © 



li © xo xo i 

IX* II < < I 

: — © ii ii 



x cr ai < — < © to © cr zmwo 



ii x- cr © i 
ii cr ce o < x © — 



CD •» o © © © l 

II 4 < (M UJ © II LU r < 

3-xox-ax< x- 3 ■ 

CM<^X©OCDLO-0: 



ooooooooooooo 

.3* © © NO © ' 

• © © © © O i 
OOOOOQQOOOOOO 

ooooooooooooo 
noo nennntrno no 
© © © oooooooo© o 
©<© <cco©oooo© 

o*40«4onoooocsjoo 
3*000000000 *400 
ooo ooo ©oooooo 
ooo ooo o o © o © o o 

(MDOOva. 

OOlA O — IA X yfi o o (M (M <_> 

®o< ® o < o ■< ® ® to o m 

a-moromomor-a-rjNCO 



o ooooooooooooooooooooooo© 

© <©©7©©©7©CM©©©©©©OS©©©©©©© 

ooooooooooooooooooo©©®©©© 

© 000000000000000000003’000 

o omoooooooooooooooooooooo 
o rnoonornnonoooinoonnnnnoM 
o ©000000000000030000 oooooo 

os 0*4000000030«400 nOn*40nO«400«40n^C 

o r»MjooOfNJOo®o*-iOooor4ovooo*40orN 

ootnoooo3’0w40ooin03*ooin3 > ooo3 > 3’ 
o O — OOOOOOOOOOOOOOO — *400000 
< 0 © 000 © 0000 <©©©©< 0 ©© 0 <©©© 

^ O(Jn0'O®0'0'o0n00n0n0n0nQ0nO0n O' © On On ® On 
O X-* e» *4 fv o O *4®0000*40CMOr>.0 OOOOOO 

© 0 ®©<G®G<® 0 ®® 0 ®®®©<D® — ®®o® 

< «><*40<7'00707777770n770<3 > <7 



ooooooooooooooooooo 

© © ro © O © ©©©©©©OOOOOOO 
3*000 0 OOOOOO Q OOOOOO© 
cmoooooooooooooooooo 

ooooooooooooooooooo 

nootrnnnosrrnoDnroooo 

ooooooooooooooooooo 

ooooooooooooooooooo 

OCMOOOOOOOOOOOOOOOOO 

3*003*000070000000000 

MomoMcoooooocooooooco 

ooooooooooooooooooo 

O' O' O On C ^ !I M! O' On OOOOOOOOO 
OOOOC7NOCMKlOOCMO<CDOO©©0 
®030©<®®©©®©©<<<<<<3 
77 O 7 O < 73*77770000000 



X) 7 in ifl N ID gs 4 m n n ill ii 
OOOOOOOOOOOOO 
OOO OOOOOOOOO o 

ooo oooooooooc 



o *4fMXJ3inNON®ON<mOQ©© oximiojiawnid 

o OOOOOOOOOQOQOQO©©©©©©©©© 
O OOOOOOOOOOOOOOOOOOOOOOOO 

o oo oooooooooooooooooooooo 



o\<aiuQ©©OH(MfO?invfiMoai<CD 
©©©©©©©©©©©©©©©©©©© 
OOOOOO OOOOO'OOOOOOOO 

ooooooooooooooooooo 



96 



COOCuJCCCGCOGOGCCCGa 

OOOOOOOOOOOOCOOOOOOO 

OOOOOOOOOOOOOOOOOOOO 

UOGL.OOGGGOOOGOGGG 0 OG 

OOOOOOOOOOOOOOOOOOOO 

to 9 ui'ors.®anc>^CMt 09 in'®r> 4 ®avo^c\. 

ChC^aOO\aONOOOOCOOOOO-H^^-i 

NNNNNwNnfontorontnnnnfOK) to 

oooooooooooooocooooo 



OQQGOCjOGOQQOQO oooooo 

OOOOOOOOOOOOOO o o o o o o 
OOOOOO OOOOOOOO oooooo 
OOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOO 
K)?lftVON®a\OHNK)^|ft<OKO^OHN 
*H«Hvi«H«H*H'» 4 rvj(\j(\tr\jrvjrvj(M n w n n kj k> 
MMiotoioroorofoioncjion 10 kj n ro n w 
ooocoooooooooo oooooo 

o 



oqoooooooooooooogooo 

OOOOOO OOOOOOOOO O OOOO 

OOOOOOOOOOOOOOOOOOOO 

OOOGGOGGOGOOOGOOOOGO 

OOOOOOOOOOOOOOOOOOOO 

K> 9 in VO rs. ® (hO^NKJ^in'aN® ffs o H N 

K>totoiotoK>t 09999999999 ininin 

W«l 0 r)flnK)K)flK)( 0 » 0 ( 0 Wt 0 r)K}nni 0 

OOOOOOOOOOOOOOOOOOOO 



CD t- 
X 

Z uj 

z 

: co o 

I »• 

I 4 — CO 

I X X 



ro 

o 

< >v Q. 
uj >* z 
o: vD 
-> 

x x 

UJ 

CO 



z 

u 

M ^ 

to >- 

o 

z o 

UJ < 
*— UJ 

x cc 

UJ 



X ~ cc 

uj z ~ 

03 03 r 

•» II 

z cr os 

UJ «— 

z z z 

►- •* UJ I 

K} x 
aoio< n 
< o < 

co cr it •— . 

II CO 

II z cr z 

UJ _J 

NO I to ll 

•H * CD < — 



03 : 

< 

z 

uj l 
X < 
►- ; 

: o i 
c o - 
> cr 



cr uj *) 

— 03 - 



z 

UJ 

z 



or 

^ o II 



CD < H 5 Q 



X II t- 

t— II O Z < 

CD O % J I 

H. -J cr r-j i 

co or <n 

z o z 

UJ II IO i 

u. h Kj x in : 

W CD < 2 03 N : 




z 

CD 

* 

cr cr 
•— < x 
Z CO uj 

■V CD 
to II 

< z 

® UJ 

II X 



c 

03 

■* a 
cr < 

"(OX 
Z UJ 
- II CD 
to 

< VO Z 
4-1 UJ 
II X 



z 

CD 

- cr 

or < 

— co x 

z uj 

" II 03 
to 

< 9 Z 

CM UJ 

II Z 



cr 

z 



to 

< 

II 



CD ►“ CD *— fl 3 ►» 0 D 

~ O — C_> (_> 

OJOffiOJOCDO JOffiO 

z cr z cr z cr z 

<n n < ii ii <ii ii < 



z z z 

"(AuJflr^iAUJO'Kinujffv- 
— in z -ml — m x — 
JN203 JMG3 JN3CD J 



DC 

II 



cr 

03 



U. 

I 

CD 

II 

cc 

< 

z 



UJ 

UJ 



CM 

O 

o 



CO 



CD 



or 

a • 

C CC 

< a 

I CO o 

>- CO < 

CO II UJ • 

co uj cr or 

uj -> a < 

cr cr ox 

o o < o 

0 a i /\ 

< < >- n 

1 • to 

>■ CC 0 . 

< 3 Z 




I 

o cr 



1 C 

CO 



UJ U X 

CL % UJ 

I CD Ul 

>•11 « 

to to cr 

z < to ►- < o 

o < — ii a. 

or z ii ^ cd r 

u. uj >- cr H ii 

x — o: z h 

O *— j> Oui i 

uj n — O x Z 

_i o rs. j < ►- o 

J on - >- 

<cr<co**Hu 
O II < Z CC CO CL 

x Z cr co< < _i a- cr 

UJ ii co uj < 



-J CM 

◦ cr 



to 



ii or 



CD O 

a. cr 

z z z o 

uj cr cu ii a. 

x < z -h z 

O *- U) L | || 

O II X ^ 

cr o 9 uj o i 

O (M W K H 

cl cr « j u i 

— K < L O 



-Z"u.tr»- 
- lj j < UJ 



- X CM -< ro ii LL cr z cr X n clXcl 
J 2 < CM < H-VJZjn-Ul- 
< 
z 
cr 



or 

* 



CM 

cr 

DT 



to zt in 

cr cr cr 

r x ac 



- - z 

NO hv CD 

cr cr < 

at x: x >- 



>- <— 

X W 



cr x 

Cl O « h U 

uj a. k j cr cd 

x- z < II z 

CO II (O K " Z 

h o - cr uj 

z i % cr < x CD 

Lu _J ro < CO »— ii C_> 

x < < to o cd cr h- o 

h r ii ii «. o < — cr 

cr J cmo o io o z _j 

(MO H < (T < (D Z II II LL 

O Z II II II < 03 UJ — 

u(D<Q.crzfflcr ♦ w •* 

< Z UJ + L- h- < 4 -h 

LL CM OIOXIOH" *- 03 CT 



OOOOOOOOOOOO 
<mllllllllllLlc\iu_llll LL 
OOOOOOOOOOOO 
©ooooooooooo 

OOOOOOOOOOOO 

cvftnwovomonr^o 

OOOOOCDOOOOOOD 

oo— icnoo^-icocno o 

OOvJOOOOOOOOOn 
OG 9 Cj 9 * 4 inoo 99 4-1 
OOOOOOCJOOOO o 
OOOUJOOLUOOOOO 

OO^ffsQCsQuajff'OCN 
OOOOOOCMOOOO o 
00 ®® 0 ®® 00 ® 0 ® 
©< 999990<999 



OOOOOOOOOOOO 
U-LlLLUJLlLLC 7 nu.LlLL<Ll 
OOOOOOOOOOOO 
OOOOOOOOOO o o 

OOOOOOOOOOOO 

ffinavnr>ffinnnnnr> 

0000000003000 

^ 0 <MOO«HOO®-*HOO 

oooaomjooomjoo 

morrooinoosTinoo 

OOOOOOOOOOOO 

UJOOOOCMOOOCMOO 

O® 00 ® 0 ©®frv 00 ® 
CMOCMLlOCMLLOOCMU-O 

®o®u.o®llo®®llo 

9<STO<90<970< 



OOOOOO OOOO 

LlU.C 31 lU.il LL LL < LL 

OOOOOO OOOO 

OOOOOO OOOO 

oooooo inooo 

o m n n n an noon 

03 0 O O CD O 03000 

® — I o O ® •-< O Ov O OS 

O vO O O O VO O O O v/» 

9 ino 09 tn ooom 

OCJOOOO O O O —I 

O CM O O O CM UJ O O UJ 

&v O O ® Ov O CD&vOQv 

O CM Ll o o CM 0 0^0 

® ® LL o ® ® OOOO 

9 9 O < 9 9 < 90\9 



OOOOOOOOOO 
®LL 9 LlLlll 03 U .99 
OOOO® ooooo 
OOOOOOOOOO 

OOOOOOOOOO 

nnnooon-oo 

OOOOOOOOOO 

OOOOOOOOOO 

oonoocMonon 

09000 in 0900 

000004-0000 

OOOOOUJOOOG 

OCSOQvCNOOOvOO 

CDOIAOOOP04-^® 

4 — o o ® ® o o cr cd uj 

OlA 09 < < OVOOO 



OOOOOOOOOOOO 

IL 9 U. 9 vLLU.LLLLLlLLUJLL 

OOOO® oooooo® 
GOSTOSTOGOoOOO 

OOOOOOOOOO o o 
onofionrirnencj 
000000003030 O O 
OO-HO0sO-H®OOOO 

00 « 400000 v 6000 
00000090 in 900 
OOOOOOOOOO o o 
00 < 0 LLj 0 Ui<(M(M 00 

OBOOvOOvOOvffvovOsOCrv 

ocmoi^oooooooo 

® 03 ® 0 ® 0 ®®®® 4 - ® 
4 — O 9 CTv < < 9 9 sr 9 O < 



OOLULLO 4 H(MK) 9 inv 0 r-®ffv<a 3 O 

LLLLLLLLOOOOaOOOOO OOO 

l“ 0 OO»H»H» 44 H^H 4 — 4 — 4 — ^4 4 — 4 — ^4 4 — 

OOOOOOOOOOOOOOCOO 



O UJ Ll O H 
0 0 0 4 - 14-1 



ooooo 



CVMOTITIVONBCN 



OOOOOOOO 



< m uauJiiOHiMirijm'fis 
H-H- 4 H-(M(V(V(M(VN(MM 



OOOO OOOOOOOOOO 



®Cn<0300UJLL04H(MK> 

(VJ(M(M(M(M(M(MCMtomtOtO 



oooooooooooi 



97 



OOOOOOOOOOOOCiOOOOOO 

oooooooooooooooo ooooo 

OOOOOOOOoQOOOOOGOGOOO 

wOWOOOOW ©©OOs— ©©<— © © © © © 

©©OOOG©©©©©©©©©© OOOOO 
r07in'Or'*»C00^© n(\liO»in'uN05 O' © -4 CX K) 
inininininininso so xj so s o so so so so s s s 

ioioioioioioioior)nioioioK)K)K)nioioK)K) 

oooooooooooooooo ooooo 



OOOOOOOOOOOOOOOOOOOOOCOOOOOOCiOOOOOOOOOOO 



Ps. Pv 

n to 

o o 



O o c 
o o o 
© © © 
o o o 

'OP'® 

p-% p* rv. 

P) IO w 

o o o 



o o o < 

o © © I 

o o o 

Cft © -I 
N ® ® 
K) K) K> 

o o o 



o o o 

MO T 
® ® ® 
IOIO IO 

o o o 



o o 

in \o 



o o o o 
o o o o 

O © © © 

© o o o 

rv. ro CT' O 

ao oo co O' 

P) (O (O IO 

o o o o 



OOOOO 

ooooo 

© © © © w 

ooooo 

-4 <X K> 7 in 
O' O' O' O' O' 



IO IO K) 



fO 



ooooo 



o o o 
o o o 

G © © 

o o o 

® N ® 
O' O' O' 
to Pi to 

o o o 



O O O O o o 
o o o o o o 
o © © © © © 
w o o o o o 

O' o o o o o 

K) 7 3 7 3 7 

o o o o o o 



o o o o 
o o o o 
o o o a 
o o o o 

in ® n c 

o o o o 

J 3 1 5 3 

o o o o 



c o o o 
o o o o 
o o o o 
o o o o 

O' o -4 CX 
O H »H H 
7 7 7 7 

o o o o 



CL 

o 



CO 

o o 

Ui LU 

cr cr 

I 

ffi o 

II 

z cr 

-4 *4C 



© eg 

** o 



o cr 
II o z 
you 
- < x 

cr c r 
ou < 
0 1-0 
•< o 

• < 7 

cr cr o 



~ CO 
CO CO 
CO LU 

lu cr 
cr o 
o o 
o < 



»- — I o 

in r r < < 

uj o co cr 



CD •< 
w CO 
II — 



CD 

cr 



cl o u. co 

«e -J — -J 

> UM- 
«lO 2 

cr u. S - 

o i n 

<— Cl U. Q. Di 

v a s h s 
w o 3 ui X o 

II — • II CO > o o 

TO II II II 

< CD <d r in cr o 



CO - ( 

cr cr •— c, 

< <«UJ 

co co cd a; 

co co : 

a »- j < ® I 

II z x UJ I 

lu cr cr i 

UJ X O «C O I 

2 U k H O I 

-J -J •« < : 

< Q. X C 

> X CO II >- I 

o < n ii i 

3 U X < CD 

m ** m m •» ; 



to x 

UJ 

cr z o 



x to 
cr o 



CL 
x — 
UJ 3T 
© Ui 

k — 

cr cr 



CL 2 

x 

o ex 



ex < 
o cr x 
o < cr 
OC x o 
II z 

Z CD M 



O -J 

cr o < 
o o 

LL CL M 



ro Z cr < 

« uj o 

II X CL Z 

cr *- x lu 

cr ii x 

►-•<»- —i o k- 
CO to I H- o 

j ii j z cc u 

K> -4 CD _J O 

< £t Q « k < II LLCT 

H<ZkOCL(r« k- 
<rio<-zujQkZ« 

II -J crOkiij 

ex -4 k> n ll ex < cr x ii 

<M<rs«>*>>X3io 



o 

o 



i cc o 

O CL 

r cl x 

i X II 

: ii <h 

■ -4 1 

I X 

j -4 o 



o cr o k — 

h- — o - 

UJ X CC O -4 o 

il k oho; o 

K (M u. cr » 



TO 

-OK) 



K> CL 
C X < 
ii r> i 
CD CD “> 



X 

•• II 
X CD 



cr I < ii x 

X 3 - CD S 



z cr o ex i 
m < < ii cd or < z a 

ii co cr it < c h < < i 
cr ii k cr in k < - xi 

O — TO || •- U) -4 K> II I 

JOO<Cl 



o cr 

« o 

* CL O 

m o — ■ 

at 

m X CL 

* O D 

* cr p» *— 

at u. UJ ~ 



II TO 

CC < 

o II 

CL -J 



CO 

at O 

* UJ co 



* < - Ii < 

at o cr a to 



cr cr < z cl _J i 

O UJ X II < 
TO U. CL Z X II S l 

kc -crorujkk-: 

ii •»<<<! i cr 

•-a k w ii ii k ex j < ; 

- < k- cr II CD H O < CO c 

-j x — x © iooxii: 
ii j •* ex o w o cr O' i 

CD k» Ii CD ■* J J a; k o k I 

z - uj ii k < m oz c 

< jen ir - < zz odi 

* < J H h- UJ < £ 

. n o cd k n - in i l w o 

(<<CD<Nj^>-iKO 



O O CO 

LL LL CL LL 

o o o o 

co u o 



o o o o o o 

LL CX LL 00 LL 7 

o o o o o o 
o © o © © © 



o o o o 

LU LL LL UJ 

O 00 o o 

G O O O 



o o o 
o o o 



o o o o o o o 

LL LL LL LU LL LL LL 

O O O O 00 o o 

ooooo©© 



o o o o o o © 

< LL LL Ll © Ll LL 

O O O O O O o 

0 0 0 0 0 0 3 



o o o 

o o o 



o o o o 

LL < LL LL 

o o o o 
o o o o 



c o o o 

UJ LL < LL 

o o o o 
o o o o 



o o o o 

O LL LL 7 

o o o o 

0 0 7 0 



o o o 

O' LL LL 

o o o 

O 0 7 



o o 

O © 

o © 

o c 



O o 
o r> 
o o 
o o 



o o o o o o 

o n n o fi 
o o o © © o 
O' O O' o o o 



o o © o 

r> C' o o 
o o o o 
o o o o 



o o o 

-on 



o o o o 
n o n n 
o © o o 
o o o o 



© © © o 
0000 
O O CD O 
-4000 



o o o o 
noon 
O O CD O 

o O' o o 



o o © © 
o o o on 
© © CD O 
0 0 0-4 



o 



o o o o 
o o o o 
o o o o 

O' O -4 O 



o o o o 

o o o o 

o cr © o 

O O O -4 



© o o o 

0 7 0 0 

o o o o 

0 0-40 



o o o 

o o o 

o o © 

o <y> -4 



on o o 

0 7 O o 

O O O O 

O UJ o o 



O O so o 
© © in © 
o c — o 
O O LU O 



o o o o 
o o o o 
o o o o 
o o o o 



NO ft O O 
CD O 7 O O 
-40 000 

LU o o o o 



ooooo 

7 0 0 0 7 

ooooo 
o o ex o o 



o o 

© 3 

o o 
o o 



O SO 
o in 
o o 
o cx 



o o 

© 7 

o o 

LU O 



O so 
o in 
o o 
o ex 



o <n X) r% 

© kill J 

o o o o 

O O UJ o 



o o so o 
o o in 7 

0 0-4-4 
< O LU LU 



©Q« SO 

o o o in 
o o o o 
o < o ex 



0 0-40 
0 7 0 0 
O SO O O 
O LU C O 



O O O 

O 0 7 

O O O 

O LU LU 



00 O' 

O o 

O 00 



O' CO 

o ex 
oo o 



O' O O' o O' o 
e o o pv — « O' 
co o oo o 7 ex 
7 O' 7 -4 in -4 



O O' ID O 
CD O O TO 
-4 00 O © 

o < < o 



CD O O 
Oinio 
3 TO CD 
SO -4 O 



O'O'COOO'OO'O 

ooo^oooin 

0®Uk®U«(M 

7<<0<<7« 



O' O' O' o O' 

ooooo 



O' O' O' o 
o o o ex 




O'O^O'OOSOO'OCOO'OO O'O' 

ork.ooaoop<k070-4inftk oo 

aoo ® ® O ® O ® CD U 7 ID O OO CD 

7 —4 7 7 O kt <D 7 © — 4 © O' 77 



7 in o r» ooen<CDG>OuJLLOkCxK) 

TO TO TO to K)K>K>K)K)K>K)K )77 77 



LL © -4 CX K> 7 in 

7 in in in in m m 



'OSOOKOUOUJLLOkeX TO 7 

inininmininininininso'O'O ® ® 



a o o o 



oooooocooo ooo 



ocoooooocoooooooo 



oooooooooocoo oo 



98 



GOOOOOOOOQOOCJOOOGOOOOaOOGOOGOOOOOOOCOOOGOOOOOOaOOOOOOOOOOOOO 

ooooocoooooooooooooogog 
oooooooooooooooooooonoo 
ggoggggggggggggwgggggggggwl-g 
gGGOGOOGGGOOOOOOGGOGOOOOOOOG 
if\'ONooffvOrtCjn 3 , ir. 'ON®^OHNio 3 , in\ors o ^ o (\j 
77 ??g , inini^iniMniniAiniA^«£'£\£\£\ovov)tfivoNNN 

OOOOOOOOOOOOOOCOOOOOOOO OOOO o 



OCOOOOOOOOOOOOOOOGOOOOOOOOOOO 

oooooooooocoooooooooooooooooo 

OGGW'—GGGGGWGGWGGLJGGGL^tJGLJWGWWG 
OOGC.OOGOOOOOOOGOOCGGOO G O O G O G & 

K)?in>ONS)^o^<MioTi(, 'ONoO'O^Nioa’ m >c mo ^ o h 

*4-4-4-4-4-4-4(MCM(M(M(M(M(M CMCNJ(MK)K)fOWK) « « IO K) r) ? 7 

3 '?»ff? 3 , 3 , 3 , 53 , 3 1 3 ' 3 , 3 ’ 3 , 3 ' 3 ' 3 ' 0 ' 3 , 53 ' 3 , 3 , 3 ' 3 '?? 3 ' 
OOOOOOOOOOOOOOOOOOOOOOO cooooo 



o o o 
o «_» o 

o o o 

W IO O’ 
7 a- 7 
777 
o o o 

CO • 

>- cr C 
— u 

CD O 



UJ ^ H- 



CD Q. 

LU 
LU CE 
CO 

=> O 



a. 

=> H- 



CO O 
X 

cr uj 

■< 

co cr 



CD CD 
CD O 



>- I 4 - 



cr o 
O CO 
Cl. <— 



a. co 
~ => 
* a: 



: • o cr 

> cr z 

• o — o 

i o co z 

•< CO •< 
LU 

cr cr cr 
i < o •< 

. z < o z 

I (_> O •< o 

cr cr cr cu 
o o < cr 

i LL U. I O 
(_> >- 
UJ H- CO 

o co *— 

O LU O < 

o ►- z o 



co cr z 
co o — 
LU o co 
cr < r> 

CJ i 
O X LU 

< H- 



Z cr uj 
oo.tr 



< g o cr h- 



Z UJ >- CL < 

u o cr ~ -j 

< oh- r a. 

H UJ Q U UJ UJ 

o cr •< _j •* cr 



<C UJ H U 

"JON 



I O CO 
UJ 

. o cr 

' Z CJ 

— o 
* o < 



• o 

cr *- 
o 

O H- 
< => 
cr 
cr h- 
■<■ Z 

z o 

<_> 

o ■ 

LL Z 



CL -< 

UJ 3 

o UJ o 
cr — 

a o 
O' H- o 
-4 CO < 
v LU 

o cr 
»- z •* 



z 

o CL 



— _ j o 



3 > 
•0 I 
CL CL i 



~ k> cr m cr 

H- < O O 

Z - U. 3 O 



UJ o o 

cr o cc j 
o z o 
O O 3 < 



Z CL 
-J 

•< >- 



< r 

H- G 

< < 

O CD 



G ►- <-x • 



< < > cd cr < 

> *- G O H- 

•* c. o < 

• O O UJ o o 
I II UJ II K UJ 

CD XL u. r L 

cr — co o 

■< z -< 

co co r ^ 

— >- 



CO H— I— 



ii r o 

cr n < cr ' 

< n Lu - 

co < cr z i 

M i 



■ sj or 
n — 
, CD £ 



cr n- 

o — c 

*- CO I 
CO O 



lu cr 
co UJ 
•* LL 



o cr 

O U. 



LL UJ 
— «J 

CD CE CO Z O CM - 

< cr cr o cr cm < 
OZ-G O<ocy po 
ld z ncr»-u.cr££«r< 

II < CD < LU ~ II — II 

or 4 - co cr » 2 m u. or 

▼4 — M 3 ocino JM 

< -> _> -4 £ 3 < “} < •< 



o — or h- cr 



co cl 

G 

Z cr ii 

up u J 

z CL I 
►- £ UJ 

ii cr 

I UJ -4 O 

z I >- 
h- cr z co 

i — H- CD CE 



G • 

CL >- 
£ CL 



Z < 
G UJ 
»- CL 



IO II LL CO II LL CO Z LL CT 
CU^- 4 <-^K>i-^C_><-*«p* 



cr uj ii or 

G Z r- G 

CL ►- cr - CL 

£ G cr £ 

II (NJ CL « II 

cr ^ l o r in h 

< — i _j ii ii i 

£ _) -4 *4 Ox CM 

J II UJ " I «4 U 

% cr cr o z cr 

fO cj o z CD a. o 

< o h- < c - 

II -< CO LL CO O CO 

O G >- 



£ CL < 

O I 

cr o 



ox 3 

> -4 I 

. ^ CL 

• CE 

: z cr «< 

I — O £ 
I •* •* .J 



CD CD or I 

G 4-4 

Z h- z a. " < < 

LU — LU £ — II 

z -J 2 ii j cr i 

OH- II I- *- -4 n h- «< 

o io ~ I -4 — £ I 
cr g jujOio j j< 

>- a - co uj - - . 

<— ll ce ro or J j to cr o cd 

-J •— < < O < UJ < 2 ll I 

ii **z ii co uj u. cr co ■< cr: 

3 — 4 LU cr M O ll I 



: lu £ cr uj 

J Z - — Z 

*- — £ >- CE 

j io £ ii < 

U < CD CD (J W 

J O II • O G 

r h— cr cr cm o cr - 

: — cr z a> 

J 2 -4 < 4 Z II 

* II LU -4 £ LU G 

• -4 Z -4 II IO Z 

J HO 3 CD CD < 3 CD 



CD — i- Z 

II ■< O 

CD CO — 

cr «< o 

— — IL UJ 111 

cr £ — co 

Z II - z •» 



< m £ 3 *• 



OOOO OGOO OOOOOOOOOOO 

ll ll LL 4 LL LL LL LL IL<ILOU.7UJU.7JO? 

OOOO ®OOG ooooooooooo 

OOOO O O O o ooooooooooo 

OOGO OOOO ooooooooooo 

r> r> r> o n o *4 o ooor»oor>noor> 

CD CD O O OGOO OOOOOOOOOOO 

® O © © OOOO 0x00x00000000 

o vo o o o o r> o onvooruoooooo 

o in 7 o oosro ooiaolao ooooo 

OOGO OOOO 004-40-4000000 

< CM CM O O O UJ O OOLUOLUOOOOOO 

Ox OX Ox O Ox O Ox O OxOOxOOxOOOxOOO 

OOOO o CM O (M 0 N 004 \cn» 4 MBin 

® ® ® — I ro O ® ® 00 ffl 03 - 00 fflCDCD 4 

a’S'o'O 70 ^ 7 - 41000 x 0000 



0000000 

LL UJ 7 LL 7 OX 7 

0000000 

O G O 7 G O G 

® o o o o o o 

fj n f 0000 

000000c 

-40 0-4 0 0 0 

0 0 0 -4 00 0 

O O O G O G o 

o o o n o o o 

0 0 0 4 ( 00 0 

Ox G O OX G O G 

O £D ID -4 N N CM 

ffl -1 \fi ? N O M) 



OC.OOOOOOOOOOOOCOOOOGGOOOG 
U.UMLU.ILOU.U.74LIL00U.UJU.U.U.U.ILU.U.U.ILLL 
oo®oooooooooo®ooogooooo®o 
GGOOOOOOOOGGO®G 70GG ® 7 00—40 

OOGOOOOOOOOOOCO OOGOOOOOCO 
p>e>honr>oncjnr»onor»f>ojanofto«r>o 
OOOGOOOGGOOCDOOOGGOOGCDU.OOO 
C0000x000x007®00000x0c0®0®00 

OOOOOOfUOOOxJ5OOv0OOroovDO-47-4OO 
0G0070in70GinG0in00-47mG3'77G0 
OOOOGO— 4GOO— 400000000000GGC 
OOOOOOLUOOOLULUOCMO O O O UJ < O UJ OOO 

O'COxOOvOOxOxOG&xOxOOvOroOxOxOxroO'Ox Ox O' ® 
04COOOIOO-4<^LLOOCDOLLOOOOOOOOO(M 

ro- 4 ®G®o® 7 CD- 4 ro®- 4 ro- 4 Gro®®G®®®®® 

70 <*< 7 -< 7 xDO® 77 r»x'< 0 < 74 < 7 < 7770 xCN 



ooooooooooo 



O O o G O O O 



OOOOOOOOOOOOOOOOOOOOGOOOO 



99 



ooooaoooaooooooo quo qqqqqqqqqqoqqq 
o oooooooo ooooooo ooo ooo ooooooooooo 

o ooooooo OOOOOOOO OOO OOO OOOOOOOOO o© 
O W © © © © © © © © © © © U U (J ooo OOO OOOOOOOOOOO 

ooooooooooooooo© ooo ©©©ooooooooocjo 
(03’in'iN(D0\OHfMi0Tin'iMD ff\ o h rvj m =r invcsooNo^fMioa’ir 
N fsNNNNNOOOCOOOOOO O ^ Ov On On Dn OnOnOnOnOnOOOOOO 
7 cr 7 7 7 a- 7 a- 7a“a*7a-a-77 a 7 =r oooToa-TomuiiniruAin 

OOOOOOOO oooooooo ooo ooo ooooooooooo 



000000000000000000000 



©OOOOOGOOOOOO 

ooooooooooooo 

©©©©©<_)©©©©©©© 

OOOOOOOOOOOOO 

SBffiO^WK)»|A'flSOO\ 

ir^mininuiinininiAirinin 

ooooooooooooo 



o o 
o o 
o o 
o o 
O *g 
CM pg 
ut in 



o o 

o © 

o o 
rg in 
eg rg 
m m 
o o 



o o 
o © 
o o 
=r in 
rg rg 
m m 
O o 



o o 
\o 

rg rg 
m m 
o o 



•- X 
< o 



tl x 

m «j 

< < a 



— ii ii 



m mm 



wuJO^- 
»— LU l- 
i O u. ce •— 
< •— o i/> 
• UJ I o 
cr to o a. 



^ o 
>--<*- 

w CD 



>— in co 



3 UJ Q. < d 
cr z 
^ o ^ 3 ii r uj 

U) Q IA < UJ is cr 

< < *- *- Z M O 

r I h < ti >- *- 
ii >- o o cr w cn 

K) II J II < X II X 

< CD CD CO UJ u cr 

m nr ^ it it m m m 



cr s 
o o 
o — 



u. o u. 

I O 3 M O 

o 

I « "3 W 
: cn iu cn 
UJ 3 Z UJ 
) cr uu ii cr 
o z cr o 
i O II — o 
< CDL < 
It It k M 



«M *1 O 



h ii h cr 



»- z 

, •-> UJ 

-I I 



ii h- »— in > i 

<H •-» *- O >- © 

KJ _J _J * — < i 

** KJ H _J 

i a o •* a •< ii ^ i 

xc z ii cr z ii cr o 

W<CE<<OIQZ 



h z cd u. : 

cr lu —i 

z x z - : 

■ ~ LU *— CNJ I 

» m x z cr 

; < o i- m z 

no **> 

• cr cr *g rg cr 

i o ct < 

: h z j < w 

UJ Z II 
. X U. II 

• CD 3 ~ CD < 



n a o 

_J -< o 
cn cr 

«H II 

< o u. 

ru — 



ID •— ►- ( 



©CD CO 

o cr 
cr m m u. 

a z ~ 
z z ii •*. : 
uj o rg i 



z 

UJ 
X l 



•— -> m i 
*< »- < 

in — n >- i 



cn — 



: « ~ <*g x 
3 ^ j in 3 



II CD O 

X o 
o O cr rg u. in h- ii 
o z cr ~ — -h 

•* < Z < - Z ■« I 

3 UJ r M Ul 3 H 

< m x II z x cn 

^ < » 03 Z 31 3 E 

UJ 



cr cd 
< < 
cn m 



CL X 

Z vO UJ 
II H ID 

l vH Z 
h m uj 
ce uj x 

cr >- i— 

Z O ^v 

ll Z II o 

CD N a O 



d n X Q. 



I ll o 

««H I 
I I"* 



r huuj»- 



CE CD 

< < 

in m 



cd rg o o 



cd m cr o I 
^g z ii ii ii ii ii o d in z ii ii ii ii o d 

uj cc -J _j cr »- x uj J or _J »- • 

c X vo m X < X vo m X 



O II 
Z ~ 
rg o 

x i^ 
a. 

i- -< 
X 

O M 



OOOOOOOO 

LL >< LL LL O LL U. UJ 

oooooooo 

OOOOO ©70 

oooooooo 

oonoonno 

OOOOOOOO 

0SO3-OVOOSTO 

oovooovnujo 
701000 in in o 
o o *g o o — o o 
OOUJUJO UJ< o 

On O b\ On O On cn o 
OLLOOCJ oocd 
o *i a) a> o 3) to h 

^©T'ETOv^a'© 



OOOOOOOOOOOO 



ooo 

coo 



ooo 
ooo 
er 7 cr 

UJ UJ lU 

o in o 

ooo 



© o 
o o 

o o 
o o 
o o 

On O 



ooo 
o o © 



i o o 

I o » 



o o 

LL On 

o o 



oooooooooo 



*40000 



ooooooo 



® O i 
© o < 
o o I 
o o ■ 



mOv 0 OO\O:r^gO* 4 O*go 
^©770 In 77 OOOOO 
OOOOOOOOOOOOO 

oooo<ujujoo<<orgo 



> O' ® 

I O O i 
© O I 



» ® o ® ® ® 



® O I 
O < I 

o «g i 



7 fs. < < N » < < 9 9 (MM 



OOO© 

o o o o 

® o o o 

i O O O m 

* O O Ll O 

* o o o o 

O O vo O 
o o in 7 
o o o o 
o o uj o 

CD O O' ® 

. o o o o 
i o *g ® o 



o o o o 

O *g O O 

o o o o 
u o n n 
©ooo 
c o © o 



ooooooo 

ooooooo 

ooooooo 

ooooooo 

ooooooo 
n n n n o o □ 
ooooooo 
ooooooo 



o o o o o < 



ON On ® O 

© o rg o 
® ® ® ® 
=r cn cn 3" 



OOOOOOO 

ooooooo 

ooooooo 

ooooooo 

< CD O O UJ U. © 
CD CD m m rn CD o 
ooooooo 



oooooooo 

lLU.rvJlLlLli.lL 9 

oooooooo 

oooooooo 

oooooooo 

ononnnro 

OCDOOCDCDOO 

o © © *< o © oo 

ooo*g*gooo 

©70777m© 

OOOOOOO© 

OOOOOOLU© 

©OnOOnOnQnQno 

ooooooo** 

0© 0®©®©0 

< 7 © 3 'W 3 , 0"0 



o o 
o n 

O CD 

© o 



> O o 
, rg u. 
1 o o 

> o o 

o o 



I rt O 
O 7 

I o o 
> o o 



ooo 

ooo 

ooo 
r> «r> o 
CD O O 
o *g o 

-JO© 

7 in © 
ooo 



o o 

o o 

o © 
ft r> 
o o 
o © 



o © 
o © 
o o 



CL) On 

o o 

o © 



O o I 
o © < 
© =r I 



X> On < CD O O UJ LL O < m K 1 ? in « N ©On< CD O O UJ U.OHfMPOTin'C r-% © On < CD O O UJ 
On On O' On O' O'O'O' ”< <<<<<<< <<<<<<< <d)CDCDCDCDCDCD(DCDCDCDCDCDCDCD 

Oooooooo OOOOO ooo ooo oooo oooo© ooooooooooo 



oooooooo 



ooooooo 



100 



oooooooooooocooooooo 

oooooooooooooooooooo 

oooooooooocooooooooo 

GGGGGGGGGGGGGGGGGGG'v' 

ooooggooooogoogggogg 

(O^OHNn7in'O^O^O^M09U l 'fiN 

NNKJlOrOWlOlOiOIOFOrt???????? 

ininininminininininininmininininininm 

oooooooooooooooooooo 



OOOOOCiOOOOOOOOOOOOOCJ 

OOOCOOOOGOGOOOOOOOGO 

o o o ooooooooooooon coo 

GGGWGGGGGGGGGGGGGGGG 

ooo oggooooooooogoogg 

BiMJ*iNr)?in'flN®^OHNiOTin'ON 

ffTintfMniMninininirinvo'O'fi'O'O'O'O'O 

inmininmintninininininintninininininin 

oooooooooooooooooooo 



00000000000000000000 

GOOOOOOCOOOOOOO ooooo 
oooooooooooooooooooo 

COW GwsGGGGGGGGGG G G G O G 
OGGOOGOOOGOOOOO g o g o g 
5/J'0*lNrO»iriV)NOff'OwNnJU''ON 

'OVONNNNNNNNNN(OCO® o ® ® « ® 

in m in in in m m in m in m in u * in m m in m m in 
ogooooooooooooo ooooo 



< or 
< 
ii c/) 



12 0 1 
' in uu 



— tr 

r < 

i CD CO 
I «s O 



n cr 3 

O Q. I 



tl U - l 

~ o . 

o cr 



CD CV ^ O _J 



to cr _j _j cr h- < lu tn _j 
2 II rO 3 v I in rO 

2 ®ffifflQ£D<Ol» 3 N< 



II VO -J <- 

or vi vi cr z tr 

~ l i 2 < tr cc ~ 

r ^ n oj w * < 2 

« lu ni l ii ro co *1 
ro or >- r- vo < ro i 

< O A *1 II II < i 

II Z 11 G **• a If 

O N 1 ^ □ >- CD 3 - a 

cr h o e « « cm 

o m < cr 3 l j cr ii cd cr 
to O (L N Z II z C II O 

ll »- < lu tn jc cr 

vO ro 3 w X in ro o n . 

QCn<ot»JM<QOtE< 



I Z 

vi LU 

ro 2 



II O 
i o 
o cr 



cr lo • 

< 

CO II ( 



: ii Q. 

i -J r: 
o 
CD O 



cr _J 

i 

CD ffi • 



cr 3 

O G. 



in 

co 

* 



vO 

CO 



CO 



<— CO ' 
LU LU I 

or cr i 



o a 
cr G. cr 



< z: n o vi 



n z 

vi < 



cr o ii 
— < CD 
z o Wt 
-i 
II o 

o o co c . 

LU O 

cr < 

Cl CL 

JZ JZ 

3 3 

O O 



tr i < a. ~ 

< cr jz z 

2 LU O ro o il 

ID O < < O ffi 

i < oili- 
er o c J h cr 

O _J ** — o 



i — ro O II 



o cr ■ 

<t Cl 
O •* . 



CD *- LU 

rr cr ll 

CO O 2 LL 

"(Of A3 

or o o ii cd 

o tr cr 7 
CL LU O O Ll 

2 1- 2 I- ~ O 

ll — o o 

"*-i cr ll lu < co 

2 O CO LU CO 

or uj 

o cr r a cc 

< u co n a 

LU m f- ro o 

JZ o 



Z *- vi 



or c 

• o -J 



I — •• — ll ro *- 



ll II 
2 H ni o 
II 4- <♦> 4> 

CD CD CD a 



• < co •• at w w tt 



oooooooo 

UvfU.lLU.lLUL? 

OOOOOOOO 

w© 777 ooo 



oooooooo 

Ll a ll Ll Ll n ll j 

oooooooo 

70000000 



oooooooo 

UL<L.lLHLLlL? 

oooooooo 

oooooooo 



o o o o o o o 

LL LL ro LL UL LL 7 

o o o o o o o 

0 7 0 0 0 0 0 



o o 

U. 7 

o o 
o o 



o o o o o o 

LL CM LL 7 Ll < 

o o o o o o 

o o o o o o 



o o o o o o 

LL 7 LL < LL 7 

o o o o o o 

o o o o o o 



OOOOOOOO 

0 *^ 0000*10 

oomomcDoo 

OOCOviO<DviO 



OOOOOOOO 

000000*10 

oooaoiooo 

viOviOCOOviG 



oooooooo 

000000*10 

oooaoaoo 

viOviOO<DviO 



o o o o o o o 
O O O O O *1 o 
o a o o a g © 

O O O Ov O vi o 



o o o o o o 

*1 O o O en o 



oooo ooco 

00*10 OOOIO 



oooo 
vi o o o 



oooo 
Vi o o o 



OOOO 
vi O O O 



OOOviviOOO 

007777in0 

oooooooo 

oooooouio 



Vi07«i0000 

007770inu 

o ooooooo 

CVJOLUOOOLUO 



«407vi00O0 

0077G7U10 

oooooooo 

(MOLUOOOlUO 



O Vi O O -i o o 
O 7 O 7 7 in o 
ooooooo 
O O O O O LU O 



O O Vi o o o 

o o o o in o 

O O O O LL O 

O O O O LU o 



vi o o o 
o o in o 
oooo 

MOUJO 



vi o o o 
o o in o 

OOOO 
CM O LU O 



«oiMn(Mno\u 

00000007 

OOCOCO<D<D<DO 

^077777© 



<DOOvOvOvqOvg 

oLLOOoooin 

OLL<D<D<DO<DO 

<©777070 



COGOsOvGOvOvG 

OLLOOOOOVD 

OLL<D<DO<D<DO 

<0770770 



» On © On ON On G 
OOOOOOfv- 
O<DO<D<D<DO 
<707770 



ON G Ov O ON O 

O O O O O OV 

CD O CO O <D O 

7 0 7 0 7 0 



Os O Ov o 

O CM O < 
CO O CO o 



Ov O Os O 

o rv o a 

CD O CD O 
7 0 7 0 



Ovi*Njro7in'ors l 

OOOOOOOO 



oooooooo 



co ov < a o o lu 

ooooooo 



ooooooo 



LL O VH CM ro 7 in 

o m iu ■“ iu iu 1,1 



O O O O O O O 



SO N <D Os < CD 

1 1 1 1 1 1 III in III LU 



O G OOOO 



O O LU LL 

LU LU LU LU 



ooo o 



o vi cm ro 7 in 

Ll Ll ll ll Ll ll 



o oooo o 



vO N <D Os < CD O 

LL LL Ll ll Ll ll ll 



ooo oooo 



1 0 1 



ooooooooooooooooooooooooooooooooooooooooooooooooooooouaoooooo 

- OOOOOOOOOOOOOOOO 
OOOOO OOOOOOOOOOOOOO 
uwwuuuuuuuuuuouewwu 

'-''“''“'OOOOOOOOOfeO OOOOO 

to 7 in vo r'.®ONO*4C\jK57in'«r>. 

fOfOtOnfOnfOyjjJffyyy 
'O'O'OVO'O sONOvO'O'O 

oooooooooc 



OOOOO ©oo o o ooooooooo ooo oooooooooo ooooooocooo 
OOOOOOOO o o ooooooooo OOO OOOOOOOOOOOOOOOO OOOOO 

UUwUUOUUUUUUUUUUUWUUWUUUWUwUUUO 

©OO O O ooo O o QOOOOO OOO O o O ~ #. #. r. 

icff'Ow^io^iri no n* ©On© h n kj . in vc rv ® on 

mvnininmintnuiinuNinin'O'O'O'ONO'O'ovo 'uN 0 'o©N 0 N 0 'ON 0 N 0 N 0 N 0 v 0 N 0 Nfi' 0 'ONO' 0 ' 0 > 0 'o' 0 N 0 ' 0 N 0 v 0 n* no no no nonononovono\ono>ono 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCiOnoona 



J © © © © © © © © © O © © © W O w © © © t-i O o © © © © © © © w © © W © 

3>0o©00©0©©©©0©©©©0©00cj©0©0©©000000© 
3ff'OH(M«T^'Osa30'OTHtN(fO?in'fiS(ti(ho^(\K)3-^vo(v<o^o»Nrg 
v OOOOOOOO OOO 

\ lA vn vn vn in cn vn vn u . in m in ©n vn 1/1 vn vr» in in m m in m in m m in * , . in . n . . n 



X 
z o 



LU X 
X © 



c 

X 



o 

cr 



X 

3 



X < X < 



eg 

u 

CL CD 



to o 

-J — . 

UJ to 



a 

0 . 



O X I 
UJ X ( 



o cr 
X ox 
o x cr ^ 

►— © »— UJ 

lu >— co cr 
II. u z « 

U. U. *- ■> 



<0 0 . 
O •— Uj >- 
>- > _J 
_J 

CO CO — _J 

z z < 
a cr ►- o 

X X Z I 



t“ 0 - >— t— t- _J 

x m uj © uj cr -j 

o x cr cr cr q. — 

K tO K W K K K 



z o 
z 

o z 
— a 
*- x 
o *- 

X UJ 

cr cr 

co o 
z z 

< 



cr cr 
a. cl 

•* k 



II u ti 

«iOX 



< O 
X Q 

co cr 



co •* CD 
re 

z cr z 

UJ X UJ 
X - X 



o 

o -H 
cr co 



x - cr 

© ^ re < 

o cr to < 

cr o r ii o ii © 

o •* no o m o 

re u. cc K) w cr cr 

a — < cr 

<->zna.zoz 
X re uj J x uj uj 

ii cr X o x m x 
aj r j m u : 



x UJ 
- x 



X © 

> -> O i 

: w cr cr 

< <- i 

: n z r i 

I J LU II 
I (O' 
: aj at < ■ 



K CO 
© © 

O CO z I 

UJ UJ I 

*- cr x , 

UJ *— ' 

to z 

UJ UJ TN I 

cr X © i 
*— O I 



© — z 

■N < UJ 

re CO X 

cr >— 

< LL W < UJ *4 
X — re © CO X © 

ii u _J at o 



'H ~ o 



z •* 

UJ O H 
|M ^ 3 LlUIZlu 

:crtDX*-to»*-to 



z o. < 
cr o x o 

o ** •— UJ 



it- cr t- 



to z 
uj > Z uj 
X O UJ Z X 
MUI U 3 

» X 

*- Z 



re 



cr © *- 
UJ X O LL 

cr z o 

LL *- 

O WZ K 

Zoo 
ce *- •* o 
lu •— cr 
CD _J © 

X < X LU 
x o cr cr 
Z UJH < 

ii -i to x 
CO JZ o 
we — — to 



-*»**»* 

o 



cr © 

— © 

i- x II 

M II Tt 

© © I 

II cr 

in ffi uj 

- o 

cr cr < cd 

CD < o o II 

II CO _J _J 

J II K 13 

vo m •— re 

CD -re _l CO < 



ll cr 

— © ( 
•*> o. cr ( 
cr x © i 
— no.: 

X *4 X 
ll t < 

© H II 

a x 

CO LU U 
O t- 

cr < lu 
O o LL 



*4 K II CO 
I CL UJ III 

a - to i h 

LU JC CD «— • 

O CO CD to J - 

< - ll X 

o co o cr 



■ O J (3 D rr 04 « 

• — < — a cr cr 
I to X to •• LU X X 

•* =r u © 

-i -J © -j 

■< < < < 

a cd cd cd 

LU UJ LU LU 



CO 

X 



cr © cr 

© _j © 

CL CL 

X CL I- X 

tl — UJ II 

»e 2 C 1/3 tJ 

I to 1 I 

© - CD CD 

to CD II (O 

X ii n X 

*- cr -• cr 

— o o 

© rr - rr 

ii cr M cr cr 

to LU Z Z LU 



cr — 

— -J X 
r it i 



x 

** ** 0 - 



© © oooooooooo 

LLLLLLLLCeLLLLLLLLLLLLLL 

ooooooooo O O © 

COCUOQDOOUOh 



oo ooooooooo 

LL© ILLlLLLLIlLLLIiL 

oo ooooooooo 

oo ooooooooo 



o o o o 

ll < ll NO 

o o o o 
o © o o 



o o o o 

ll LU ll ? 

o o o o 
ooo© 



©ooo 

© 3 - LL LL 

o © o © 

©ooo 



o o o o 

? ll ll UJ 

ooo© 
o © © o 



o o o o 

? ll 11 7 

ooo© 

©ooo 



OOO OOO© 

ll UJ 7 LL LU LL LL 

ooo o o ® o 

© © c ooo© 



©ooo 
u o u r 
o O © O 
o o o *4 



o © o © 

O U O *4 

o © o © 
O O T 4 o 



O © O O 
n r< it n 

o o o o 

7 0 0 7 



o o o 

an n — « 

o © o 

o o o 



o o o o 
o o o n 

OOO© 

o o o o 



re o o O 
none, 
o o o o 

O O O O' 



OOOOO 

o n n n n 
CD O C O £30 
OOOOO 



OOOOO 
r fi n n n 
OOOOO 

o © © o o 



OOOOO 
o n n o n 
CD CD O CD CD 
OOOOO 



OOOOO 

o n o o n 
o o co CO o 

OOOOO 



OOO o o c o 

men n o n o 

OOO © O O © 

OOO o o o o 



n o ui tn o ui 

7 0 7 7 0 7 
O O LL © o LL 

o o o o o o 



O NO *4 ® O £_> 

in 7 7 q o in 
©©ooo© 
UJ O o O LU < 



O o ooo 

© © *4 0© 

o © ooo 

< o ooo 



o o o o o o 
o © o o o o 
O O o o o o 
o o o o o o 



*4000*40000000 OOOOO ooo 



7 o in o © 
© o © o o 
© O re o © 



o in © © o 

O © o o © 

© re © © © 



©ooo© 

OOOOO 

o o o re re 



o © © © o 
© o o o o 

OOOOO 



© o © o © o o 
ooo o o o o 
© o o o o o o 



On On as O* © ® On ® On ® On On 
OOOOOOOOOO oo 
®© 0 © 00 ©U© 0®0 
7 <*C< 0 <<<^< 3 -(TV 



CD © OnOvCOOnOOOOO 

o in ooo©700o< 

©< 00 <ffNCD<ONOO 

On© 7 0 n* 470 n® 0 <\I *4 



On © On OOnOOnOOQGJOnOCDOnOO CD On O 
OtnO< 0 ' 0 * 40 NO<* 47 K>inOK>K>* 47 K> 
ooo OO 0 ©OCDO© 0 * 4 ©© 0 * 4©©*4 
707 re 70 K>mom 3 »^cM 770 CNJ 77 re 



ON © © ON © ON O 

O O © OOO© 

O *4 © o *4 o © 

7 0 0 7 O < < 



O LU LL O *4 CNJ 
LL LL lx/ O o O 

*4 *4 *e ce re re 
O O o O O o 



to 7 in NO o 

O O o o o o 
re re re re re re 
o o o o o o 



ON < CD © O 

o o ooo 

te re re re re 

o o ooo 



LU LL O *4 re K> 
O O *4 *4 *4 *4 

te re re re re re 
OOOOO© 



7 in NO rv 030 N<l 33 UQUJllO*ruf 07 in'C'v 
*4*4*4 * 4*4 *4*4*e*4*4*4*4(\irerecece re re re 
rererererereret^rerereCererererereCerere 
OOOOOOOOOOOOOOOOOOOO 



O ON < CD © O LU 

re re re re re re re 

re re re re te <e re 

ooo o o o o 



102 



OOOOOQOOOQOOOC.QO OOOOCjCjQOO< 



OOOOOOOOOOOOOCiOOOOOO OOOOOO OOO OOQOO 



o o o o o o c 

o © o © © © o 

u u o u o u o 

© © © o o o © 

ffl ffv O ^ CM fO 7 

o- 3 - © © © © © 

M) M) MD MI y) 

OOOOOO© 



ooooooooooooooc ooooooooooo 
oooooooooooooooooooocococo 

bOWbOUbbwOUUUUUbUI^UUUOUOUU 

oooooooooooooooooooooooooo 

in'flN®^OHNnjin'flNBffvori(MnyinM)Na 5 (j\o 

iniAlTiintnMl'OMI'OMI'O'C'avOMlrsNrvNSSNNNrso 

MIM 3 M«M)MIM)M)M)M)M)'OM)M)M)MJM)M)M)M)vO^M)MIM)M]MI 

oooooooooooooooooooooooooo 



a. -J 

LU < 

cc — 



a. 

UJ 

cc 



X 

o 



cc 

o 

o 



UJ X 

cc H- 



to z 
Z UJ cc 
— or X 



t- w) 

x u> 

O LU 

If 0 £ 

CD O 

x o 

V) < 



o cc u. o uj 



II CM I 
O « 

o 

LU LU : 

o o 

O O l 

o o : 
a. cl • 
o o < 

« * •* i 



o o 
o o 
o o 



sc so 

o o 
o 



OOO 

OOO 

o w o 
ooo 
kj s* in 
ooo 

M) M) MI 

OOO 



ooo 
ooo 
ooo 
ooo 
so rs. 03 
ooo 
so so SO 
ooo 



o o o o o 

o o o o o 

O O O w o 

o o o o o 

ffs O H (M ro 

® 9s 9s 9> 9s 

M) MI MI M) M) 

o o o o o 



ooo 
ooo 
ooo 
ooo 
s- in so 

SO so so 

ooo 



OOO OOO 
OOOOOO 
OOOOOO 
OOOOOO 
N aj os O ** Csi 
9s 9s OOO 
Sfl so SO rs N N 
OOOOOO 



o o o o o 

o o o o o 

o o o o o 

o o o o o 

rO ? in so rs 

o o o o o 

r%. rv rv r«s r* 

o o o o o 



cc < 
x ►- 



LU O 

cc 

- o 
O CM 



© I 



M CC 

> o 
— o 
ar < 



IX QC 

o o 
o - 

< < 

* X 
o o 

LU LU 

X X CL 
c_> o — 

M l« ^ 



- II - 



CL CC 

Ul o 

i- CL 



UJ — 

X * 

< in 

o -> 
rO cr 
CM < O 
CC II CL 

< or x i 



>- o >- 



Z £L - LU u “ UJ 

cc x < x ¥~ < x : 

UJ W H I 
U. 

— IL — I 



X < l/> ►- 



CL *- 
CUJHU. 

d a i - 

**> X - I 

-s o O -H 

cm z f- Dr 



« CM 

: » z 



o CL 
CC C 

— X 



Q (VH 
Q O X 
< © CL 

>- U. X 



X CC CL > 



II — ►“ cc 

▼H Z LU O 

I LO LU cr o 






LJ CC O ►— LU CC X 

X o O X O x 

HZKOKZ i 
<M Q CM * 

»- K u. CC CM K I 

© X — ox* 

J CL - Z -J CL * 

LU ►— * 

OPOU.XCTXU.X* 



© cc o 

O CL 
Z CL O 



cr — II 



» CD M II 



X II SH CL II M II CD II I 

t- I X rv _j rs rs. . 

I H CM II ro » »OIO » 

^►-Kcc-H<<rofflccz<o: 

o x x >< i ii «< z ii<<<< ii < : 

JCLO. IN-a UXK V) cc © 

k »- ii a ii ii i- ii 

UXX»HO»lOflHFO“*HK)l 
•— O O < >- •< CM ■< •< CM _J < CM 



-> © 

— © 

ro UJ 



II — << — 



z 

ro © 
< X 



X 

CL 

X 



CM CM 



X X 
CL CL 



X X 

o o 



X 

w* o 



CC UJ © — © — 

OX©*-X©»“— I t- —) 

ZOW«CCU)-<-*-< -s 
<MJJKJJU.Q.JI 1 .(L 
II II X II X 



X 

o 



JU.Q. J 



UJ vK © Z 
X O II LU 
►- -I O X 



© >- LU 

t- -I — X 

“ < • J c 

CL II »- 



o oooooooo 

LU OUUUU.li.U7 

O OOOOOOOO 

O OtHOO^hOOO 



oooooooooo 

U7<UU7UUU7 

oooooooooo 

oooooooooo 



OOOOOO 
U 7 M) U 7 U 
OOOOOO 
OOOOOO 



oooooooo 



oooooooo 

oooooooo 



ooo 

LU < LU 

ooo 

ooo 



OOOOOO 
U Ul u u u u 
OOOOOO 

o o o © o o 



OOOOOO 
LU LU LU LU LU LU 
OOOOOO 
OOOOOO 



OOOOOO 
U. Ul LU U. 9s LU 
OOOOOO 
OOOOOO 



O CO OOOOOO 

r> ononnnnn 
o oooooooo 
CM OOOOOOOO 



OOOOOOOOOO 

nr>r>r»onr»rvwr» 

oooooooooo 

oooooooooo 



OOOOOO 
n a o W o ea 

OOOOOO 
O O O O O 9s 



OOOOOO 
n n rs r» n n 
O O CL O CD O 
OHO O O 9s 



o o ooo 

on n o o 

o o ooo 

O sH 9s O H 



o e o © o 
o n n n o 
o o o o o 
o o o o o 



o o o o o o o 
o rs o o n o o 
© OOOOOO 

o o o o o o o 



OOOOOO 
c n r> o n ft 
OOOOOO 
OOOOOO 



o oooooooo 



oooooooooo 



ooo 



o o 



OSOOOSOOOSO 



Ul O O UJ 



o 



O O Ul O O ft 



3- OOO 

o ooo 

o ooo 



o o o o o 
o o o o o 
o o o o o 



O O O O O 

o o o o o 

O o O LU O 



0 0 0 3-0 
O O O O Cj 

o o o o o 



OOOOOO 

OOOOOO 

o o o < o < 



o in o o in c o in 
OHOOOOOH 
0 UJ< 0 <M< 0 UJ 



o © in 



< O UJ 



© o o © o © 

O O T-1 O 

LU O O LU O LU 



o o © o o © 

O O O O f-s 

O O LU O O © 



O O © C O O 
Q © O Q O 
O O LU O O O 



O O 9S © 

CM © o CM 

© < © o 

3- O 9s 9s 



O 9S © O O 

© o o o o 

< O O O u 

O ffs ffs IB rl 



9s O O 9s 9s 
H CM ffl O H 

dkihco 

CM © =r © 



O 9s © 9s O 

CM O O O CM 

tO © O O ro 

CM < < to CM 



9s O O 9s O 9> 

© u o o rv o 
< CM to ® ro © 
cm cm cm =r cm 3- 



O O 9s O o 9S 
rs. CM O f>. CM O 

o © © o © © 
m =r 3 cd 3 1 3 1 



O O 9s O O 

N (M O ro CM 

o © © o © 

CD 3“ 3- ON :y 



9s O 9 > 9 > O 9 s 
O O UJ O © -S-I 

05 H K) 03 tH <_> 

» O rx sr o rs. 



O O 9s O O 9S 
HI O rl CM 03 H 
CD to O ® © O 
cm o rx cm o rv 



O o 9s O O 9s 
uj o r (M o h 
CD so o © © O 

CM O S (M CM N 



U O H CM 

CM to to to 

CM CM CM CM 

o ooo 



ro 7 us so rs 

to to to to to 

CM CM CM CM CM 

o o o o o 



© OS < CD O 

to to to tn to 

CM CM Cm CM CM 

o o o o o 



Q UJ U O H 

ro ro (O 7 7 
CM Cm CM Csi CM 

o o o © o 



(Mr 07 ©' 0 r» 039 '<< 13 OQl 



CM CM CM CM CM 

o o o o o 



tMCMCMCMCMCMCMCMCM 
OOO OOOOOO 



O H CM 
© © © 
Cm CM CM 

ooo 



rO 3 in so rs 03 
©©©©©© 
CM CM CM CM CM CM 
OOOOOO 



9s < CD O O LU 
©©©©©© 
CM CM CM CM CM CM 
OOOOOO 



U O H \ IB 7 

in so so so so so 

CM CM CM CM CM CM 
OOOOOO 



103 



Cr 0 * 30000000 a 000 ti 0000000 c. 00 ci 0000000 cj 00000000000000000000000000 



000000©©000000000000000000©0000©000©00000000000©00©00u0000©0 
ooooooo© oooooooo o o o OQOO ooooooooooooooooooooo © © o © o ooooooooo oo 
W©©0U©LJWU>©©O©©w©©U»O0©©W©©U©©©W©©©©0O0OO0O©©00©00OU©0u»©LJ©OWO© 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCJOOOOOOOQOOOOO 
off\OHM»o3 , in'Osoo\o*iNiOTirk'«N®o\OHrjn3ir. 'Oiscoc\OHNrt»invoNoavOH('j(03 , tf\«N®ovoHNioa'irt«f\ 
rvrsNNrNNNrNSfNfsfsfsNfsfsfsfsrsrsrsSNNNr^fsNrwNrsrsrsNNNSfsNfsNNSNfsfNtNNtNrvfsrNSNsrsisf^rsrN 
OOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO&OOOOOOOOOOO 



CO I 

UJ I 

z cr 

■— < I 

>- Ol 
3 %s 
O fO 

or < 

CL* < 

3 Z 
to — i 

&. uj 

z or 

'300. 
)->»- — 

J CO V 

to 
to •* 



z * o a: 
UJ * o 
X * ■< CM 



cr Oh 

< 

Oh o 



o — 

o. cr 
3 Z 



< cr 



CM 



* Oh 

* Z Z Oh _J Oh < 

* 3 LJ H CM CJ : 

« ■) I II U. < II 

•— II ^ - 



— Uh * to 



■ cd i 



> 3 

> *■> 



< h i a a) 
m u o < ii cr < 

J hu) j o a. 

UJ II ^ I 

LL Lh M5 CM K) 3 

** -H < < Q. 



CO 

o o 

-J _J 

uj uj 
ll u. 
uj r 



O h- 
< 

Oh -J 



VO 00 

•0 

in cr 



n cr 
: cr cr to 



o cr 

x: o 

< LL 



X UJ 

to to 

a cr 

it ■< a. 

O E « 

M m 

to 



CD to 

w O UJ 
CD -J cr 

UJ Q 
cr ON. C 
o j u < 
UJ I I 

— z ■< 

CD LL 

v I )C UJ 
< E « > 
II II -c ■< 
CD CD Z to 



O — ■% I 

Q UJ H i 

cr to cr 



<«<croHOKo 

II II < z Z M UJ 

NJOh«W<J<J 



O IO CM 
O < CM 



« t n « i 



3 II © 3 

h cr uj uj h a o 

~ to — ►- -J 

-i *<»-_/ 

II LL 00 — II LL LL 

CM *• O J IO *■ *" 



Z cr 

uj m a cr < 

X ii < ►- to 

K h U) tl II N- 

— ii * m ~ 

© _j cr © 

o -> < a 

cr o k r z © 

z « ii < UJ 

z < _/ cr o 

UJ II H- 



-j x 
I UJ 
ro m 



UJ Q 
n- 3 cr 
■— cr 



— O 



to O 

UJ 

Z I- 



1“ to —I 

3 

o o 



II UJ 

to 

O -J 



V” 'fl E H I 

CD ' O UJ 

»• cr to i 

O X LL - 

UJ 7 * 

J lv CjCj d < 



Ul 3 

cr © 

UJ UJ 

X w 



— 3m 

* O Uj 

' to uj r 

i cr cr z 

: < < — 

to Ul 



z < z z x i 

O II UJ < < 

o X X II cr 

K O H H UJC 

►— I L- 

UJ — X Z -l 

u. o o uj © 

Uh J I- M UJ 



•* z — 

CM 3 X 

I < “> UJ 



cr © •* 
0*3 
i CM O 
1 CM < UJ 
< II 

o z 

Z UJ 
UJ H x 
, x H- 
t— o 
m cr 

UJ UJ 
3 O h CC 

a 2 < < 

►—■<©</> 



i © — 

CD © -J 
CD < 

JO Oh z 
; z o z © 

• < Z 3 O 

< -) z 

■ CM ~ 

I < CM CM O 



LL UJ Z © O 



o m uj — h- 



cr to 
o to 

X _) 



to UJ CD to 
—I 3 UJ 
< cr cr or 



****** to 



O O 

© © 



o n 
© o 
O O 

o o 
o © 
© o 
© o 

o o 

CM UJ 
© CD 
CM CM 



© o © © o © © 

LL 7 CM U. LL Vi ? 

O © © © © © © 

© © © o © © © 

© © © © © © © 

ft n o n o o cv 

o © o CD © © o 

< © © © CM © © 

o CD O u o O 

o © © © in © © 

o © o o © © © 

o © © o uj o © 

ft © © ft ft o © 

h in o o o n in 

© < o A a) (M < 

cm o o *o =r cm o 



0000©000©00000000©0000000 

U.lOU.CMU.ALffilLUJU.UJUbUJU.U.U.lLAU.UhlLUJU.U. 

oooo©oo©oo©oe©omoooomoooo 

ooooo©oocMoo©ooo©©©oomoom© 

0000©00000©00©00©0000©©00 

r%c">r>c">r>oo«~>oof">or">r’>e">ooocT>c->oo«"»oe> 

©ooooomo©oooooooucD©©ooo©© 

HOftOooOAOOOOOOOOOOOOAHbOOO 

hHOOOvOO'OOCMOOOCMOOOOvOOO'OLUOLUO 

©oo©inoinoino?oino©©oinooinmoino 

OCuOOhHO — 0©0LL000000 — O O © — © — © 
< OUJOLUOUOCMOCMOCMOOOOUJOLUCMUJOLIJ© 

ftOftOftOftUftbftUftCJftfiDOftOftftftbftA 
©©©OOUJOOO(M©mOK)©0*40U.OOOOOCM 
fflO®o®o©'offlOu.o®om<Ufflo®ffl®CMhtJ 
j Nj<eHff(MfO'Oo<oiofti<7m?<»ON< 



o © © 

© U. O 
© © © 
© © © 

© © © 
a o r> 
© o © 
© © © 

© © © 
© © © 
o o © 
© © © 

©mo 
© o in 
m m < 



© © © 
LL LL U. 
© © © 
O SX JX 

© © © 
O ft ft 
© © © 
© < < 

CM a Li. 

in © 

DO® 

UJ o o 

ft ft ft 

a* <h © 

mo® 

sr \o =r 



© © © © © © 
CO LL LL LL LL LL 

© o © © © © 
o © © © o © 

© © o © © © 
ft ft O ft ft o 
© © © © © © 
o o o < < < 

O O UJ U. LL O 

© a in © © ^ 
o © o m m m 
o lu uj o O O 

O Ov ffl ffl Ov O 
O O O CM CM CM 

O m m o 9 m 

CD 3* 3* ft* 3* 



in xo 

to NO 

CM (m 

© o 



r>. m at < a o o 

>o VO VO VO yj vo vo 

CM CM CM CM CM CM CM 

© O © © © © © 



uiu.OH(\jn?in'ONOft<(D©OUJU.OHNio?in'0 

'2>'OftNr».nhrN.ns.rs.ft»f«hrN.ft.hhrN.rhft.fN.r>.mmmmmmm 

cmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcm 

oooooeoooo©ooo©o©©ooo©ooo 



Q UJ LL O H CM 
mm ® ft ft ft 
CM CM CM CM CM CM 
© © © © © © 



100 



ooooooooctoooooocioooooaoooooooooooooooooooooaoooooaoooooooooo 



O © © 

o o o 
© © © 
© o o 
® O' o 

VO VO S 

r«. rs. rs. 
o o © 



o o o o o 

© © © © © 

© © © © © 

o © o o o 

w W K) 7 lO 

N S S N N 

r-» rs» n* r** n* 

o o O O o 



o O o o © o 
o © o © © © 

© © © © © O 
© © © © © © 
\ON « Ov O H 
N N N N aD ® 
K JN N> N N N 

© o © o o o 



© © © © © 

© © © © © 

© © © u © 

© © © © © 

C\ n T IT VO 



© o o © © 



oooooo©ooooocoocooo©ooooooooo©ocooooooo©o 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO© 
© © © © © © © © © © ©©©©©©©©© o©u©euw© © © © © © © © © © © © © © © 
00©00000000©00©0©0000©©0©00©©000©©0©©000© 
N®(hOH(V<K17UvVONO^O^(\K>Ttfvvflf\oOvOW(\iK)7in'ON®OvO^(\iK)ffin'OlN 

®®CO'(hO'0'0'OvO'Ov^O\OOOOOOOOOCW^WW^Wi-l^HW(V((M(\M(\((\(^(\( 

NN>NNr\N>N>NNNNNNQ®0®®e®QQQQ®oa}ocbOOOa}Oa)®®<USa>® 

0©000000000©00000000©00000000000000©00000 



o cr 
cr 

CD O 

=> z 

CD X 



z 

x z 
o — 



© a. 

♦ r a 
ro © © 



Z CO *— LU UJ *4 

X 0 C •• *v X X I 

or— h m h h m 

U U •* II (/> 

** -J © © © > _l 

N — W O be 

PO J(D JUU 



* CD OC I 

X © 

X Q U 



cr ii o is 

LU ** LU LU 

r» Q Z Z 

CL 

tr x cr a cr 

oxooo 

U. U. U. LL 

© LU © © © 

CO CO CO CO CO 



CD © 

© CM 

a -J x 
o II 

X © (M 
LU X 
CM CO 

X © 

I Z o 

• Z Ui z 

I LU X 

X © z 

. © LU 



x © 

© — 



z © z 

LU Z LU 
X — X 



h j o n « : 



CO CO 

X 

LU LU 
-I CO 
II -J 
K> LU 

< 

•* a. 

UJ 
© 
K> CO 

X •* 

II ro 
© x 
O II 
© cr 
CD 



ro LU O CL 

< x z r 

© cr x 

Z © Z X 

UJ > Cl UJ © 

x © r x © 

© © II r— X 

© © II 

X © © I © © 

II CO o © © X 



ckjq:jz©j 



© LL LL X LL O 

• < © — r © z 



o x 

© n 



X CM 

I X X 
A 
II 

o o 

i Z nr 



II r- X 
ro LU co 
< t/> ii 



Z 

o 

— a 



— — > 

o > — 

A — © 

II ox 

at © 



cl © cr o 

X © «t M 
X -J 



to ro 

< 

Z 

LU © 



* cr >- cl 



* CO J © 



o ■» — 

II © © 
CD X II 



■ Z CD < Z © 

© UJ © 

i z o z z © x cr 
x lu cr lu uj©©©©© 

crx x x o < o a 

© © u. © © CD LU II z x 

© — CO © II © CM 

LL © «*© rO©CO— J©LL *4 X X 

j~co©coxcoco<o — * II II 

o x cr x nr_ju.a 3 ~<\jj 

LU - X © I © 5* 

ro LL •» U. U.©LL©Z— ©CM 

CD X ~ CD©ro©x— <©o<x 



z cr 
© © 
X CL 



CO I 
X © 



uj CL 
X 3~- 
© II 

CM * 

© ro I 



CD X © < 
II II X ( 
i CD CD © ! 

cr cr © « 
© © © 
XX©. 



LL — — II X ro 

-O U. O O J < 



X 

© 



irw nr X 



o © © © © © 

LL ® LL LL LL 7 

o © © o © © 

© © © o © o 



© o © © 

LL © LL LL 
© © © © 
© o © © 



© © © o 

LL U. U. U. 
© © © © 
©COO 



© © © © 
LL LL LL LL 
© O © © 

o o o © 



© © © © 
LL 7 IL LL 

© © o o 

© o o © 



© © © © © © © 

LL CD LL U. U. LL LL 

© © © © © © © 

o o © © o o o 



© © © o © © © 

LL LL U. LL U. LL 7 

o © © © © o © 

O O o © © © o 



oooooooo 

U.LLLL7LL7LLIL 

OOOOOOOO 

00 © 000 G© 



o © © © o 

LL U. LL LL 7 

o © © © © 

© o © o o 



^OCMOOO 
o o o m n r> 
© © CD © o © 
*4 © © *4 © o 



woo© 
o © o © 
© © © © 
in © © © 



o © o © 
n r> o o 
© © © CD 
© CM © © 



CM © © © 

oooo 
o © o © 
x © © w 



© © © © 
cs e» © b 
© © © © 
ffv O H 7 



*4 © © © © 
O B O B O 
© © © © © 
VO o © o *4 



© © © © © © 
B O B n O B 
© CD © © © © 
© O *4 7 O CM 



© CM © © O © 

*0 0 O B B B 

o o © © o c 

tr © © tr cm © 



© ** © © © 

O O O O B 

o o o o c_> 

© CM O *4 7 



© © © C © 

o o b e n 

© CD © © © 

*•* © *4 *4 © 



0 0*4000 

0 0 7 0 0 0 

O O O O o o 
© O O LU O © 



OOBJOOfMOCMOOO© OOCMCM 
OOUV 7007707 0*40000 
©0©©00©©0© O © O O O © 
0000©0000X X LL UJ O LU X 



© © CVI O CM 

© o in © o 

o o o o o 

O O O LU LU 



O 03 *4 © LU © 

7 in o O in CJ 
©70070 
O »4 LM X © 



LU O O *4 *4 O 

in © o © o o 

7 O O O O O 
X © O X © © 



O *4 O O *4 
0 0 0 7 0 
O O O © O 
O © O O X 



© © © CM O 

7 7 7 © O 

© © © O © 

UJ UJ UJ UJ O 



On © O'. On ON © 

O LL O O CM 7 
© *4 © © CO On 
7 *4 7 l/V CD CM 



On O On Q On On 
O LL © O © O 
® *4 CD 7 CD © 
7 *4 CM MJ 7 7 



Os Os Os Os Os 

0 0 0^0 
© © © © © 
7 7 7 in 7 



On CD O O Q 

O O O O CM 

© 7 X © ® 

in © CM CM 7 



^N CD On On ON On On ^N On On CD 
7LU0UJ©000000 
®*4®£DlL®©ffl©®© 
7m7©7X7777rs. 



On On © On On O' © On G On© 
O *4 O O G LU LL *4 LU O O 
®© 0 ®®£DX© 0®0 
7 ® 0777 CMKI 07 X 



O O O 
© © © 



Ov © 
© LL 
LL X 
CM CM 



io j in vo n ® 

On On O' On On O' 

CM IM CM CM CM CM 
© © © © © © 



On X CD © 
O' On On On 
CM CM CM CM 
© © © © 



O LU LL O 
ON ON ON X 
CM CM CM CM 
©GOO 



*4 CM K) 7 
X X < X 
CM CM CM CM 
© © © © 



in vo n ® 

X X X < 

CM CM CM CM 
© © © © 



CM CM CM CM 
© © © © 



Q UJ LL O *4 CM rO 7 UN VO © On X CD © Q LU 
^ ^ ffNr’-tfprrtmm mmmmfDfflDfflffl 

CMCMCMCMCMCMCMCMCMCMCMCMCmCMCMCMCMCM 
0 © 00000000 ©GGO ©000 



lu © *4 cm ro 

CD © © © © 

CM CM CM CM CM 

© © © © © 



1 OS 



aGatQGQUCjCiaQaCjQUQCjQJQDQauOGQQCQQOQQOUQQQQQaQQQQQQaOQDQQCjGClQ 



oooooooooooo 
oooooooo o n o o 
©ooooooo©© © © 
©©©oooooooo© 
o^o^c^roTiAvo n o o\ 

ouisaiisaiffiaiaiii/aia) 

oooooooooooo 



© o o © ooo ooooo 
oooooooooooo 

©ooo OOOOOOOO 

o o o o ooo ooooo 
o *4 cm ro ? in no n o o\ o h 
a a a a aaaaaainin 

Q 00 Q Q CD CD CD CD CD CD CD CD 

ocooooo ooooo 



oooooooooooo 

oooooooooooo 

OOOOOOOOOOOO 

oooooooooooo 

Nn?in^K®ONO<rtcyiK) 
ininininintninin vo vo vo vo 
ocftsvoeoocLao 
OOOOOOOOOOOO 



oooooooooooo 

oooooooooooo 

OOOOOOOOOOOO 
OOOOOOOOOOOO 
a m vo pm. ® on o h ni n a in 

\0V0\0\0V0VflNNNNNN 

®®oj®®®a,®®®®® 

oooooooooooo 



OOOOOOOOOOOO 

oooooooooooo 
© © o o © o © ooooo 
oooooooooooo 

NONfflff'OHC^njiA'os 

K N S K ffl CD ® ® ® ® ® ® 
CD CD CD 0 C CD CD CD S) CD CD O 

ooooooo ooooo 



o 

LU 

x 

o 

o 

o 



Q 

o 

c 




— > II *1 

3£ CM < 



LU O Q. 2 CL 

x ce z r x 

1-0 3 Z 3 

0. Z “> LU **> 

H E UJ H I H 

CO II I U U N 

3Z *4 t- < < 

I II *4 II 

H- © ^ M-l o CM 

O UJ o < u < 

Z Z _J 



z 

LU v4 
X I 



t- -J CL 

3 X 

O CM O I 
CE « < O • 

* X 

* o 

X LU 

* X 
x O 
X Cm 



CM I 
O «u i 
-J CM 

LL CL < 

— X 

o 

- o 



*- o 

M II o 

_j — cr 



w h q: x ct 



> *■* *4 r- CE ~ <— II X 



H- II — CE 



*— CE II 



ZUO.KV) — Z II 

I u < 7 u lj or n 



• Q I CM O X 

I Z O U 1 J 

< Q. J X 



z 

HI I 

X . 



. CE O 
I O I 
ll cr 



z 

HI 

X 



CE CD 

<t -> 

to ro 



II X UJ CE 

h- o x ~ 

*4 r- II — Q t— X 



H- — II *- u W 



•• •— CM LL X I 
*4 fM. < m •• J ■ 



I 3 X — CE X <u O U. Z ~ ~ 

O JKC3S1K<<N< CE 



z 

LU 
X 
X 3 



NUJ J 7 X 



(A CE C U Z 



O ~ ll Ll C 

IT rl II N Q J N £E m E 
_J Z LU 



, iix <u onotr i«: 

>or»CD<p'*4<4<cDX:*<< 



OOOOOOO 

LL LL a LL LL LL LL 

OOOOOOO 

ooooooo 



ooooo 

LL CM LL LL M3 
OOOOO 
ooooo 



o o o o 

LL ON LL a 

o o o o 
O O o o 



o o o o o o 

LL LU LL LL LL LL 

o o <o o o o 
ooooo© 



ooooo 

LL M3 LL LU LL 
O O O O ® 
OOOOO 



o o o o o o 

LL Ll < LL O LL 

o o o o o o 
o o o o o o 



oo oooooooooooo 

7LLIULLILIL<LlLLILIlLLLL< 

oooooooo oooooo 
oooooooocooooo 



ooooooo 

LL LL LU LL LL LL VO 

ooooooo 

ooooooo 



ooooooo 
o o n ft n n o 
ooooooo 
o o o cm a a cm 



ooooo o 

o o r-> o o o 

OOOOO CD 

o o o o o 



ooo ® o o 

ooo n n o 

ooo ooo 

o CM O OOO 



ooooooo 

ft ft o <1 ft ft ft 

ooooooo 

ooooooo 



ooooooo 

ft ft ft O ft ft ft 

ooooooo 

o o o o a o o 



c ® o o o ® o 

ft ft ft O ft ft ft 

O O O O O CD © 

ooooooo 



ooooooo 

ft ft ft Q O O ft 

ooooooo 

© o a ® a ov o 



ooooooo 
n n r» o o m en 
ooooooo 

*4 O O O «H O O 



O O O CM CM (M CM 

a o o o © o o 
ooooooo 
O O O o < < o 



«U o o o 
ooooo 
r% o o o o 
O O LU O O 



w4 O LU O 

o o a o 
O O o o 
Cm o o o 



OOOOCMOLUOOOO 

ooooaaooooo 

ooooooooooo 

OOOOOOLUOOOO 



O O O VD 

u ? o in 

0 0 0*4 
O O O < 



o o 
o © 
o o 
o o 



OOOOOvMOOOOriOOOVAOOOOOO 

oooooaoa* 4 omao©inaooaao 
OOOOOO 00000000*4*400000 
OOOOOOOOOO<O<<OLULUOOOLUO 



ov Ov O O Cl OV Q 
O *4 ll o CM cm Cm 

ooooooo 
a a o cm a im a 



Ov O Ov 03 o 
ooooo 
o o o ® o 
a < a a o 



O' O Ov O 

O N O < 

® o ® < 
ro ro a o 



O' O O' 
O Ll O 
ooo 
a O < 



o Ov o 
ooo 
o o a 

< a vo 



O' © O' 

ooo 
03 ro o 
a cm a 



O Ov O 
ooo 

MU O O 

o < < 



Ov O Ov 
O ft* O 

ooo 
a CD a 



O Ov O Ov O Ov 
MU CM CM o ® o 
Q o O o MU O 
o ro o a o < 



® O' O Ov Ov 

O O ov O mH 

o ® mU o o 

< a o < a 



Ov ® Ov O' O Ov 

o o o o rs. o 
oooooo 

a < a a MU a 



Ov O Ov O Ov O 
OOOOOO 
O O O O o ro 
a o < < a cm 



a in vo n o ov < 

ooooooo 

CM CM CM CM CM ft4 CM 

ooooooo 



CD O O LU Ll O 

OOOOO Q 

Cm cm Cm Cm Cm Cm 

OOOOO O 



MU cm K 3 7 in vo 

ooo ooo 

CM CM CM CM CM CM 

OOO OOO 



PM ® O' < CD O O 
OOOOOOO 
CM IM CM CM CM CM CM 

ooooooo 



LU ll o mU cm ro a 

O O LU LU LU LU LU 

CM CM CM CM CM CM CM 

ooooooo 



in vo IM ® Ov < CD 

III III III III III III III 

Cm Cm Cm cm Cm Cm CM 

OOOOOOO 



O Q LU LL O CM 
LU LU LU LU LL LL LL 
CM CM CM Cm CM CM CM 
OOOOOOO 



ro a m vo n ® <7v 

LL LL LL LL LL LL LL 

CM CM CM CM CM CM CM 

OOOOOOO 



1 06 



aooooooQoooooooooooo 

oooooooooooocooooooo 

OOOOCOOOOOOOOOOOOOOO 
OOOOOWOOOOWOWOO — OWWW 
OOOOOOOOOOOOOOOOOOOO 
® Os O — CM K> 9 lf\v0K<OChL»HMrO3'tr\'Cr^ 

® aj I? (h o> a ^ th ch cf' a o- oooocoo o 

CO (D 

oooooooooooooooooooo 



O O ciooooooooogooooooo 
o O oooooooooooooooooo 

OOOOOOOOOOOOCOOOOOOO 

oot^owooooooos^oooocow 

oooooooooooooooooooo 

® OS O H M K) a'lO'OMO^OiHMoa'lO'ON 
CN O' 0 \ O' O' O'O'O'O'O'O'O'O'O' O' O^ Ot Ot o^ 

oooooooooooooooooooo 



oooooooooooooooooooo 

oooooooooooooooooooo 

oooooooooooooooooooo 

OOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOO 

o^OH(vnsTtn'ONiD(hO*H(yip)?in'ON 

riNK)(onK)ionK)K)K)iojffjffffa- J j 

os ^ ^ ck ch 

OOOOOOOOOOOOOOOOOOOO 



>» *» 

M •* 



o CC I 

OJ — ' 

z 



LL t/> 
to to 



ll m 
I v* 
LO Or 



LU (TO 

cd o a. 

a. z 

z o 

LU (X •> 

O I - II 

o ►- z — 

►-a — i 

— U II I 
JiLO — tv 

ii - a a) h i 

a r> o 

tr o — . z + a. ►- 

< O H LU ►— LU 

r< a: I o D l. 

-J >- r » < o — 



— a: 

tr ■< i 
z to 



a: — z _i 



— II — 

fO — I 

< - -I — 

I- —II 
, 1 — 0-1 



moon 



< ♦ W J -I 



tr m — 

Z <* - 



►- % —i a 

— o tr i o 

J Om HO. 

►— z 

x> < 

Ol 

— II 



a av a 

Z — 

m 

— Cl 

a z z 

< O I 

t/> o ; 



CD CC 

< 

i II Z I 



< •» 

II — 



O Z CD 
O LU * 

< X to z> 

)> 3 < O £E 



— II 
O -I 
Z LU 



CL a. 
LU Z 
I- => 

to -> 



•< — 

( 

I II CD — 

I — < 

o ii — : 

_J « 

♦ CC 



X *• 
LU CM 
CD CC 



Ll Q 

— a cd 



> — — X 

I < IO J 



II k- — < — t 



IO 

o < a. 
cr a z 

< S ll D 

to -> 

Ll CC 

a: ii — 

< KJ CM 

to ro vo — ^ cr 

< tr — — •< 

M < X Z Z 

II Z — Z LU ■» 

pv — X K) 

— ♦— II — 

tO — _J KJ 

< - J I- < U ll 

k- — II o 

ii — o — j ii cr cd 

JZ LU 

cr < ♦ to jz 4 



cr o 
X o 
to cr 



— — II — 



— — II 

II — O — I 



i cr X r> - — kj r> a> — X n < 
TJ< 0 <N<<W< J<*l« 



OOOOOOO o 

LL UJ Ll Ll u. so ar Ll 

Oocooooo o 

OOOOOOO o 



OOOOOOOO 

LL<U-LlLULlO\LL 

OOOOOOOO 

000000*00 



ooooooooo 

LlLlLULlU.sOU.LlLL 

ooooooooo 

ooooooooo 



o o o o o o 

LL < u. ll LU U. 

o o o o o ® 
o o o o o o 



o o o o o 

OS LL LL LL OS 

o o o o o 

o o o o o 



o o o o o o 
ll Ll lu u. u. Ll 
O O O CO o o 
o o o o o o 



oooooooo 



OOOOOCOOO 

oooooooo 



o o o o o c 



o o o o o ® 
o o o o o o 



oooooo© o 

n n o r m n C 3 tn 

OOOOOOO o 

OOOOOOO o 



oooooooo 

nonnnonr 

oooooooo 

OsO — OOOOOs 



®ooo®oooo 

nonomniron 

ooooooooo 

ooooooooo 



o o o o o o 
o o n n o cs 
O O O O O CD 

Os O — O O o 



o o o c, o 

o o o o o 

o o © a o 

O Os — ® o 



o o © o o 
r» ea o o o 
CD O O O O 

o o o o o 



o o o o o 

— o o n n 

c o o © o 

— CN © — © 



o o © o o 

r r n w r> 

o o o o o 

O — Os — Os 



o o o o c 

o o n o o 
O O O O CD 
0—000 



OOOOOOO o 

0000900 9 

OOOOOOO so 

O o O O LU O o o 



O O so o o — oo 

00 IT 19 O 009 

oo — — oooo 

<oluluo<oo 



ooooooooo 

900090900 

ooooooooo 

LUOOOLUOOOO 



oovaon — 
O O (A 9 O O 
o o — — o o 

< © LU LU O < 



O O O o o 

0 9 9 0 0 

e o o o o 

O O LU < O 



so O o o o 

in 9 o o o 

o o o o o 

CM CM O O O 



n O O vO O 

9 O O IA 9 

o o o — — 

LU < O LU IU 



rt — o rt o 

0 0 0 9 O 

O O O O O 

O < lu LU < 



OSOOO — 

o in 9 o o 

o — — o o 

O LU LU O < 



0 ‘S O CN ® Os G> © 
O CD O O O O K> 
® — ® O ® tO tD 
O < < ff (M O 



OvOsOOvOvOOvO® 

OOPs.caO®OsOO 

®®o®®o® — c_> 

99 — 99 ©^t*«* 



OsOvO®OsOOvOvO 
oomoooooCM 
® « — o ® r> ® ® ® 

9 <©< 9 CM 999 



OsOOsOvOOvO® 

OPs.OO®OLLO 

® o ® ® o ® — o 

9 — 990 ^CN-< 



0v0s00s0v00s®0 

OOPNOOOOOCM 

®®o®o — ® (_> ® 

^ 90 s 990*<9 



Os O Os Os O Os 
O P'S O o o o 

® o ® ® — ® 

9 — 9 9 © < 



® o 

O CM 

o ® 



Ov O tfs Os O Os 
O PS. O o ® o 

® o ® ® o ® 

9—99 © < 



< CD O O LU Ll O — 

Ll LL LL Ll Ll Ll o O 

CM CM CM CM CM PO tO 

OOOOOOO o 



CM 4 P) 94 flsOis»®Os 

OOOOOOOO 

nnnnnnnio 

OOOOOOOO 



< CDOOLUlLO — cm 

oooooo——— 

r)P)P)K)r)P>p)P)n 

ooooooooo 



K) 9 in®Ps>®CN< CDOOLULLO — CM IO 
— — — — — — — — — — — — — CMCMCMCM 
p)ior)niop;r)iop)r)r)ioiop)K)pno 
ooooooooooooooooo 



9 in so p^ 

CM CM CM CM 

10 tO tO K> 
OOOO 



® Os < CD 
CM CM CM CM 

to to fO to 

oooo 



O O UJ LL © — 
CM CM CM CM tO tO 

to to to to to to 
oooooo 



107 



OOOO&OO&OCiC/OOOOClOOOCjOOOOCjtDOOO&IXOOaoClOOOOOOOOOOOOOOOOOOOClOOOO 



ocooooooo© 

oooooooooo 

WOCrWWwOwOlH 

OOOOOOOOOO 

^O'O'O'O'O' O' O'O'O' 

oooooooooo 



o © © o o o o c o o 

oooooo oooo 

© © © W © nL> © O © © 

OOOOOO OOOO 
® O'. O *H CM rO S in vfl s 

inin >£ \o vo ^ vo vo vo vo 

cn ^ ^ ffs Pi Ov P^ 

OOOOOOOOOO 



oo oooooooo 
oooooooooo 
oooooooooo 
oooooooooo 

® OV OrllMrOPIll'CN 

'O'ONNNNKNNN 
p p p p p p p p p p 

oooooooooo 



oo oooooooo 
oooooooooo 

© 00 ©©©©©©w 
OO OOOOOOOO 
® Ov © w CM ro 7 tn ^ n 
N N ®®®®®®®® 
PPPPO'PPPPP 

ooooooooo 



oooooooooo 

oooooooooo 

©©©©©©©Ow© 
OOOOOOOOOO 
®oo W fv ro j in ^ n 

(O ® P P p p p p p p 

O' O' O' O' P p p p P p 

oooooooooo 



oooooooooo 
oo oooooooo 
oooooooooo 
oooooooooo 

®On OHOJK)?inv)N 

o-o cooooc oo 
CNOvOoOOOOOO 
OO *-l-«-l*- 4 W« 4 *-l*-t «4 



« o a 



r— ■< 

a. O 



•* o w 



■< UJ 

-J II 

a. 

Ul >~ 
cr o 

K M 



O 

M II II 
VO VO NO 



ID 111 

>• cl 



co cr >- 



cr o 
o 

LL -J 
Q- 21 

<— cr 
^ o 



ffi 

cr 



Oho. 
cr £ 

CD X 



a ^ II 
cr -J 



1 ~ r~ -« 

I £ 

CD O II 



II ID 
X 

m :* < 



— cr 
o 

CO CL 

£ 



rO NO « t- *-< 



ID rvi 
X X 
cr o 



X ro tH ® fO LL LL ' 



i < cr 
: co < 

o CO 



II fO 



cr o 

< o 

co or 



LL CM < CM 2 



I 

X ro 



< a ►— *— ro ~ _j i 
cr m a> ® < o < _i i 

M II l/> r- ID cr . 

£ ii ii cr co cr n ri ►— • 

o cr ii _j o i 

ii j cr air in 

h hvokju .2 2 ro i 



CO — O CL 



H- X 



cr cl c 
o ~ : 

CL * 
o CO 



J ^ I 



, — (X 
o HC 
i 2 - £ 

— ro -J 
o 



I ^ 

i it i x cr i— i i i 

►- •** cr *h o a « j h (V 

« o h iM uj *- r ii r- : 

-I X 
ii a. 



o x o cr i 

CT<«CL©~IL ii co cl *- 



« X £ <■ X I 



r- O >• 



VO X I 



'Oj«o""W<uo« 



a. cr 

« o 

*: cl 

CO £ 



CM Lu 

X -H ( 

» L r- I □ 

►- — vO 
« « j iu r- li * 

< _i co o • 

cr d lu cr . 

II II r> < cr 

O IL — O » 

cr id o a i 

•• 2 K) L.2 HI 

? £D O < □ 1 



oooooo o 

LL LL ID LL LL LL LL 

oooooo o 

oooooo o 

oooooo o 

® r> o o o _< o 

oooooo o 

® O O T-l w Ov 

o o o o o r» o 

?»op jj o 

oooooo o 

o ID O O CD ID < 



oooo o 

□ LLP no 

OOOO o 

oooo o 

o o c © o 

r> o r* e> o 

oooo o 

oooo o 

O ID O O O 

o in o o O 

O f-* O C O 

o ID O o o 



o o o o o o o 

LL CM LL LL LL LL LL 

o o o o o o o 

7 0 0 9-700 

o oooooo 
o n n m n n n 

o o o o cd a> o 

O O 3 © O ® 7 

O o -r* O W O O 

O O O 7 7 3- IC> 

o O o o o o o 

-* o < o o o < 



oooooooo 

LCMLL 7 LCDL 

oooooooo 

oooooooo 

oooooooo 

or»ropf>Pft 

Oooooooo 

oooooooo 

o oooooo® 
0000070® 
©OOOOOO© 
-<OUJOOOOLU 



OOOOOOOO 

LPULLL'Oj 

oooooooo 

oooooooo 

oooooooo 

noopoooo 

oooooooo 

oooooooo 

oooooooo 

oooooooo 

oooooooo 

OOOUIOOOO 



oooooo 

LL ID N£ LL 111 VO 

oooooo 

oooooo 

® O o ® o o 
oooooo 
oooooo 
oooooo 

oooooo 

oooooo 

oooooo 

oooooo 



©oooooo 

IL 7 NO LL ID VO 7 

o o o o o o o 

o o o o o o o 

0 0 0* 0 00 
o r» r» ® o o o 

o o o o c o o 

o o o o o o o 

oooooo© 
©oooooo 
o o o o o o o 

o o o < o o o 



o o o o o o o 

L CD L LL 7 L On 

o o o o o o o 

©oooooo 

o o o o c o o 

o o o o r> o o 

O O o O O CD o 

On O © © O ® O 

0 0*0000 
7 0 *0000 

O O © o o ® o 

O O LU O O © O 



® On O P o O 
O o O O O CM 
U ® © ® o ® 



p o In p u o 

o o o © ro cm 

® ro ® o CD © 

ST CM =r N o ro 



Ov O ® P Ov Ov Ov On O Ov w 
oooooooooo© 
® o o ®®®®®o®"- 






, . _ ©©©OCQOrO©! 
®a}<o<so®(DOOO®OOCM®®® 
PPPTOPllNOPmpNPOPOT^P 



OnOOOnOOOnOOCNOOO 

0 < 0000 ©cr© 00 v 0 r 0 

®Hio®Hn®QOOHioa> 

3©<M7©CNJ©©r070<MO 



On O ON Ov O Ov O 

o h n w in o o 

® o ® o o ® o 

7 On 7 r-s» O 7 O 



CM ro 7 ® no 
ro ro ro ro ro 
rj ro ro ro ro 
o o o o o 



fs. ® On 

ro PO ro 

ro ro ro 

o o o 



< m o o 

ro ro ro ro 

ro ro ro ro 

o o c o 



ro ro ro 
o o o 



HNn?invOK®P<ffiuouj 

77777777777777 



IL O H CM ro 
ST * * * tn 



rororororOrororororororororo 

OGOOOOOCiOOOOOO 



ro ro ro ro ro 
o © o © o 



7 

in 

ro 

o 



inNOMDcn<muouJLOH 

lAininiAinininininininNONo 

rorororororororofjrorororo 

OOOOOOOOOOOOO 



CM ro ST * VO N ® 

VO NO VO VO VO VO VO 

ro ro ro ro ro ro ro 

o o o o o o o 



1 08 



OOqOCJQOOOUOOOQOOOOOQCOOCjOQOOOOOOOOCjOOOOOOOOOOOOOQOOOOOQOOOO 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOGOOGOOOGOOG 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOGOO 

OOGGGGGGGOGOGLJLuGGGGgOGGGGGOGGOGGGGGGOWGGGGGGGGGGGGGGGwWGGOG 

goooogoogqooooooogoggooogoogoooooggogoggooooooooooooggooggo 

0(hOHWW?in\OK»OkO*HNWffin'OSO^O *<NW?|ft«S«^0»HNlO?invONa3(hO^W»0?in'flN©^OrtN(Offin SO 

gg©gg©gog©©ogg©g©ggc.goggog©o©©g©og©©gg©gg©oogogo<jgogoggogoo 



cr cr 
u u 

CL CL 

x x 



cr x 
o O 



-J X I 
O C£ 

UJ H fl. I 



u o 

CL 0. 



cr — i » 

■- J ^ (V 

r ii i- i 
Cray 

IIQdh 



o 

Lu 

cr 



z ■ 

LU 

X I 



w III K) IL r I 



fO O U. •* IO POLL 
I < xo*-m3<^< — 



— © * 
o r» < 
Z tH 
— CD ( 



>C Q 
U O 
LU G 
X CL 

© o 

«* w 



ll z 

LU X 

cr o 



►— w Ul to 

— cm cr u 

CD < I Z 



i m 
cr h- 
— o 

■ x LU 
DC 

: ii — 



CL CL 

© — cr 

XL © 

II to CL 



I LU II 

to XL x 

< cr <_> »- -h 



© X 

LU u 

cr lu 



O H- 

© < 

© © z 

UJ < c 

►- z cr 

LU ^ D « LU 
ttO<UEL 

o < v uj a 

O LU II X UJ © 

< tr o u» z 

W K K M W W 



to I 



I CD 



o c rv 
© II *- 
CO © 



to II CL -> 



© CD © © 

a CL CL 

a: z x x 

LU II II 

Ll X -M uh 



mi MI ll •* 

© © © -i h* a a 

II O J H I— © •— 

y LU K J Q 
M 3 o Ll LL — II CM Z 

CM© “ *■* J IO < *• 



lu cr 

z © 

O CL 



© 
UJ I 
cr x < 



: < I x -> 

I ★ CL II *4 

i Ti O W IT 

1 < < < X 



Z X i 
LU © i 
X ** I 



CL CL 
o © 



cr cr 
© © 
CL CL 



CM VO 
CL CL 

© o 



cr cr 
© © 
CL CL 



I I 
in 
CL CL 
© o 



cr cr 
© © 
CL CL 
X X 



z 

►- 

LU 

cr 



X 

X 

z 



LU LU LU 

cr z cr cl cr 

»- X 
LU LU LU X © 

to cr to -> to 



CL X CL X CL 
X *- X I- X 
XXX 
“3 



to 



to 



X LL X LL X 



II II mtOCBLUCSLUCSLU Ll 



-J < -J 
© Ll © 



cr _j cr cr cr 

►-©►-»-*- z 

LU <3 ►— • 

ll Ll ll LU ro 

« o - o - cr < 



cr 

o 



** CL O 

CL O CL 

O CL O 

< ** < 



sr m 
CL CL 
a o 

X < 



© © © © © © 
Ll © ll Ll ll MJ 
© © © © © © 
© © © © © © 



©©GO 
LL LU M> ST 
© © © © 
© © © o 



OOGOOGO© © o 

U.OU.U.71LHL MILL 

oooooooo OO 

GOOOOGOG GO 



© OGOOOOOOO 

sr llpovollsxllovllst 

o ooooooooo 

O ©OOOOOOOO 



ooooooooo 

VOLLOLLLLLLlLSrsr 

ooooooooo 

OOOGOGOGG 



o ©ooooooooo 
ilLlLlllllLlllllLlllll 
© ooooooooo© 

GOCGOOOOOGO 



o o o O O o 
© © © o o e> 

o o G O O O 

CM © O O O O 



ro o o o 
«n r> © © 
O O O G 

o o o o 



OOOOOOOO OO 

cjonnncion o «n 

OOOGOCDOO O © 

OC.OOOCDOCM OO 



O GOO OGOOOO 

r> nroftnonon 

O OOOOOOOOO 

O OvOOOOOOCMO 



OOGUOGOCO 

ftcrofironon 

OOOOOOOOO 

ooooooooo 



OCGOgOOGOOO 

©oooo©©©©©© 

OOOOOOOOCOO 

ooooooo oooo 



o © cm © o 
in o m o o 
O O o o 

© © LU © © 



o o o o 

O GOO 

o o o o 

O UJ o o 



o o o o 

o o o o 

cj o o o 

O UJ O LU 



© O © O <J 

G O G o in 

O © CO o <_> 

O O O <J 



o o © ooooooooo 

GOO GOOOOOGinO 

OOO OOOOOOOOO 

O LU O XOOOOCMOGO 



ooooooooo 

©STOgOOsTGO 

OMIOOOOOOO 

O<O<<OOOOO 



CM O (M O CM O «n OOOO 

inoinoinoinoooo 

ooooooooooo 

ooooooooouio 



mo ffv 
© ro © 
® CM CO 



to CD O 
TO w4 m 
® 03 c\| 
m r n 



0 \ G © o 
03 CD O to 
ro to gd 
ST O CM O 



momcuomom o ov 

OOOOVOOOO CM o 

roororoorooro ro 

ff TirinorHr ro rr 



o myomumom 

lu oor^^iinoroo 

md rooOro<rooro 

ro sTCMOroosrcMST 



G o m o (A r ro vo o o 

< CMOroOCMOPOLLin 

avroarorourooLU 
ro cvsrOsr<<srcMCM 



OvllCT'LlOvLlOvLlllctvLl 
O CM C CM ro CM CM CM ro C CM 

srMJsrro;rsosrh«.srjin 



<^< a u o u 

® VO VO vo VO vo 
*0 ro to l*> ro ro 
©OOOO© 



Ll o ^ CM 
vo N N N 

ro to to r-t 

OOOO 



wrin'ONem< a o 

KKNNNNKK 

ro ro ro to ro to to ro ro ro 

OOOOOOOO OO 



o LuiLO^CMPOSTinro 

r>* r^r^rororororororo 

ro rorofororororjroro 

O OOOOOOOOO 



Nom<muouLL 

rototofrtotorororo 

OOOOOOOOO 



o sr «m<ououju.Ovi(M 

0> O' Cr\0\0'0V0\0v3v0\<<X 

ro ro rorotororororororotoro 

OO OOOOOOOOOOO 



1 09 



OOOOOO OOOOOOOOOOO OOUOOOOOOOOOO OOOOOO ©OOOOOOOO QOOOQOOOQQOOQ 

2SS2SSS?2222 00000000t ' 00000000000000oo000 C > 0«C.OOOOOOOOOOOOOO 

ooooooooooooooooo OOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOOOOOOOOQO 

W W O W W W O OUUUUUU OOC*OOOOWOOWOOOOOOOWOWW OOOOOOUUW WWWWOOOOOUOUU 

©©©©©OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO© 

OOOOOO OOOOOGOOOOO — — — — - — 



cd cr 

2 

— o 



r it 

cc xh 



o 

as 

os 



O l 

2 * 



-i 2 

-J cr 



<r a 
u o 
o. a. 
2 2 



KS IN. 

o o 

O V 



cr cr 

0 o 
a. a. 
2 2 
< < 
II II 

1 I 

CM M> 

o o 
o u 

< < 



cr cr 

o u 

a. Cl. 

2 2 



CO LU 

_J cr i 



or co or 

: 2 -j 

►— LU LU 1X1 

i lu co t/s 
cr J Q- J 



o 

2 



as < 

< co 

h- co 

< LU I 
lu cr i 

CL O i 

LU O 



CO CM 
co cr lu 
lu as o 



CO CO 

: lu lu 2 



Z 
O o 
2 LU ~ 



cc z © 
cr o 
Hi 3 

l > ►* h 

< LU LU 

co a co 



2 

I- LU 

LU CO 



O 

2 



-J O 

•< a. 
> o 



O © ^ ; 



O i 

: as 



LU CM cr 
US O O 1 



x II II II II 

LU O *1 MO 



J CO K 
II LU LU 

3 cr cr 



UJ CO u. 



as 

2 



1“ cr 

— o 

O CL 

22 a; 
o < u cc 
U II CL < 
cr 2 in 
o < it i 

0 a. ii -h 
lu r H 

1 < l a. 

0X02 
«* xi O O I 
< < O 



cr a: 
o o 
cx a. 
2 2 
II II 



-<11 

o o o 



2 -I - -J 



CO CO 

- -J 

KS LU 



cr cr 
o o 
a. a. 
2 2 



O O 
O O 

< < I 



UJ 3 
X -> 



2 2 
LU X 
X ”> 



us a. co a. 
J£ •«£ 
lu 3 KS 3 

“S < "S 

a. 

2 2 2 2 

3 UJ UJ LU 

"> x X X 



CO X CO X X 1 



icoooo<co<o 

22220202 



. UL IXU.IXU.LLLLKSU.K5U. 



< O < 

- CL II U 

CM 2 -H O 

cr cr < i J 

CD < II LU i 

ii us cr — i u. 

-j ii o as >• 

® a. < — cr 

cr 2 ►- GD < | 

o a. < o ii co : 

a. 2 x 2 O II l 



cr cr 
o o 
i a. a. 



o cr 
ii < 
i as co 



a. o 

2 2 



* x — W * / ' W 

« « « m « - < « < -x sr < o < o as cm 



< •» 

2 K- 

— a. a. 

k j r w L 
- H 3 UJ 
X N "5 CO 



o o o o CC 



■ as -x : 

i 2 : 

i •» as 



cr o — 

O CL _J 

CL 2 

2 < 2 

<11 UJ 

n xi *— X 

a i — i- 

u UJ j 

a. _j lu 

2 m j 3 

< < O U(S L 1 

+ H uj - - q. : 

cr as -i j uj i 

K 3 K) II IL II K I 

i •*OCO<K>*x®CO< 

o 

2 



I 

O 



© xh cm Ks rr in 

I o o o o o o 

o o o o o o 

< < < < < < 



© o o o o 

IX LL LL LL O 

© O O o o 

© o o o o 



OOOOOO 
K> UL LL IX 3 3- 

OOOOOO 

OOOOOO 



OOOOOOOOOOOO 

llixixllu.llixixixu.ixix 
oo oooooooooo 

OO OOOOOOOOOO 



o o o o o o o 
IX KS IX O LL CM IX 
3-00 0000 
CM o O O O O O 



O O O O O O o 

LL O UL CT\ UL O UL 

O O O o o o o 

o o o o o o o 



o o 



o o 
o o 



o o o 



o o o 
o o o 



oooooooo 

ULOLLLULLLULLS- 

oooooooo 

OOOOOOOO 



o o o o o 
cs n o ir n 
o o o o o 
© o o o © 



OOOOOO 
o o n o r n 
OOOOOO 
O Os c. o o o 



o o o o 
Ci o n o 
o o o o 
o o o o 



o o o o 
o o n n 
o o o c 
c o o e 



o o o o 
o r>o n 
o o o c 
o o o o 



o o o o o 

o cr o o 

o o o o as 

o o o o ® 



o o o o in o 

n n tr o n e 
OOOOOO 
OOOOOO 



c o o o o 
n o o f> o 
o o o o o 
o o o o o 



o o o o o 

rr ft n v n 

o o o o o 

® o o o o 



OOOOOO 
ft o rr n O o 
OOOOOO 
OOOOOO 



© o o O ft 

o O © 3-0 

O O O VO o 

UJ o o < o 



0*10000 
OOOOOO 
OOOOOO 
o o O LU o o 



OOOOOO' 



o o o o o o 
o o o o o o 
O O LU o o o 



OOOOOO 
OOOOOO 
LU O UJ O UJ o 



x* O O O *1 
3-0 3-0 3* 
VO O MS o o 
O O LU O O 



O O O O ® o 

0 0 3-0 3-0 

O O MS O O O 

O o CM O CM O 



O O O o o 
o o o o o 
o o o o o 
o o o o o 



o o o o o 

3-0 0 2 0 

LL O O MS O 

o o o vo o 



CM O O O O O 
in o 3 o o o 
ii o VO o o o 
UJ O CM o o o 



Ov UL UL 
O CM KS 



2 in TT 



OSOOOV2VOOO 

OxiOOCMKSULlA 

OUJOSOOGUJ 

30n»3'23CMCM 



LLU.IXIXLLUlIXIXOsUlU\IX 

CM CM ocmcmcmocmocmocm 
O® 3®® 03000*30 
ininiA2:T3in2332:x 



' w w V V » W w V' W w » w ^ W V* IM w> vs 

ioo<oocMoason.cMOoinooo 

ioa> uj ® o ® ®Lu®o®LUov®cn®® 

030CM®KS30303023333 



avocTsoasoavo 

OOoKSO®Oft> 

®LU®000<S>0 

2020MS03KS 



KS KS KS 

o o o 



M5N®0v<03OO LU CM 

<<<<<<<< <03 

KSKSKSKSKSKSKSK) KS KS 

oooooooo oo 



MS CM ® 9v < as O O UJ U. O xH 

03 as asasajasasasasasuo 

KSKSKSKSKSKSKSKSKSKSKSK) 

OOOOOOOWOOOO 



CM KS 2 in MS N ® 

o o o o o o u 

f> KS KS KS KS KS KS 

o o o o o o o 



ov < as o o lu ul 

o o o o o o o 

K) KS KS K) KS KS KS 

o o o o o o o 



© xi CM KS 3 in 

o o o o o o 

KS KS KS K) KS KS 

o o o o c o 



vo f*. ® (Tv < as o 

o o o o o o o 

KS KS KJ KS KS KS KS 

o o o o o o o 



1 10 



Oo OOQQOOOOOQOOOOOQOOQQ Cl C O C CJOOOOOOCuOOO OOO QOGOQO OOOOOOO OO OOOOO 



OOOOOOOOOOOCjOOOOOOOOOO O' OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOG OOOOO 
Oo OOOOOOOOOOOOOOOOOOOO OOOG OOOOOOOOOOOOOOOOOOOOOOOOOOOOO ooooo 

oooooooooooooooooooooooooooooooooooooooouoooocooooooooc ooooo 

'CN®^OHNK)Tin'CN®^O»irJK)Tin'0N®ff'O»i NK)7Ul'fiN®(h0*iWK)5U\'CN«^0»i (VK)7tn^N(0^0«iNr)7in 
(VNNNio^nrmnnioKjio?! 777 a- a* 3 * o'jiAinmiAinintMnuMn'C'O'fl so \o ^ ^ n n nnnssnns® <0 o ® ® ® 






11 <— 

7 —1 



— 1 — / — 1 — 1 1 — / 

< H 11 11 It it II : 

O 7 7 *4 7 7 



CD <~ 

CT LL 
VN O I 
II Cl (M 
•< U. 
LU 

=> >• v> 

-J z 

< lu cr 
> > => 
< *— 
>- CD Lu 



Z 

o 



LL 



O CM 
O LL 



< 1 — ^ ^ K- 



• II II 11 11 11 11 ; 

> O »4 CM ^4 <p4 7 



KJ ^ O ^ ^ ^ L- I 

s J J J J J J , 

II II II II II II 

Q£ O H *1 H H 10 : 

O 

• ••••• 

I- *— * 

J J J J J J I 

I- I II II II 

OK) »l H *1 »l lO ! 

z 



th HHHHhh LL, 



II II II II II 

K> K> 7 7 



O O 
O t 
cr — 



cr cr 0 k » m 

0 u cl <^z 1 

a. cl x 1- taut 

uat< *- 11 x 1 * 

11 u < II _j *——*—* 

a. 11 h 11 *- o > 

1 o cr 1 rv j lu u > 

x 11 u y n •* h x o * 

o*iix<a<Owa: ■ 

K I t *1 II < II Z •» * 

UJLL<OCZ(/>Cr<K)Z* 

II H * o: II ■< < U I 

(MUKHL^ntn II X* 

>- O <. O ■< (V CD < CD 3 * 



•* < ■ 



o cr 

CL O 
X CL < C 

< X X 

< 

II I- II I 

cr 11 — o : 

: u cr -i »- o » 
• <l Ofin 11 — cr 
;u<l 1 < n j c 

II X X - LL I 

^4 < X II a Q « I 

I CM < Z 

: ll ♦ 0 a w < «■ : 

: •— cr 11 ~4 1 



10 oc z o 

O LU Cl 



*— X ►- ll 



I CL * 
X * 

> => * 



O J II UJ I 

II H W N 

*4 — J I _J X O — 

I *— 0 - 4 -<fO*-Cr»— 
U. M UJ O LL O — 

i- _J a cr — 1 

LU II K) cl u. cl 11 u. 11 

( 5 N< 0 » 0 lf\“N 



LU U CD t 



cr cr u 

O O CL I 

CL CL x cr ' 

0 cr x < < 

11 o < II UJ 1 

*1 CL II *1 II ' 

1 <_> cr 1 n . 

X II O X KO CM 

(J tI (L X < «• I 

1- 1 x tr\ 11 : 

uj ll < o cr <— • 

ll ♦ cr _i 

CM LU K) (L »i II I 

>- O •< O < f-v - 



»*•*•* O 



OOOOOOOOOO 

v£>4lLOlL«iLLLiLLL 

OOOOOOOOOO 

OOOOOOOOOO 



OOOOOOOOOO 

sCILV£IIOLL«LLLLIL 

OOOOOOOOOO 

OOOOOOOOOO 



OOOOOOOOOO OOOOOOO 

VCUJLlOLL 7LULLCJSLL so « II O II < IL 

OOOOOOOOOO OOOOOOO 

OOOOOOOOOO OOOOOOO 



OOOOOOOOOO 
ootrcsonoooo 
ooooo ooooo 
00000070-^0 



OOOOOOOOOO 

0 « 107 « 0 <->C^C 10 

OOOOOOOOOO 

OOOOOOOOOO 



000000 
a o a 0 r> o 
000000 
000000 



0000 o 

0000 r> 

o CD O O O 

0 0 0 7 o 



000000 
r» pr r> o a r> 
o ooooo 

O O O On O *4 



OOOOOOOOOO 
0070007LD7 o 
OOOOOOLLfiOO 
O O U O < OOLUOO 



000 ooooo 00 

0707000(007 
OLlOOOOO*400 
ooouo<ou 00 



no<M0CMA0«400 
ooinoiooooom 
00-ri0-»4000C0 
O O LU O UJ O O CM O •< 



AO OOOOO 

o o 7 0 o o cn 
000000-'-* 
o o u o < o u 



OOONOO-'000-N7aj 

rvOOOor^oofMCM 

N?o?a)o«O 0 u 

▼ 4 fM 7 © 7 (D»- 7 <-< 



C» 0 nO 0 nO 0 nO 7 O' ao 

rxooooor^cMOCM 

CM OO 7 0 7 0O00O 
T*y(Mtr 05 ffl» ■< <. 



©OOnOOnOOOOO 

0N700UJID0NIM 

7 O 0 DCMrvUjOOOt 0 

CM 0 7 7 0 0 0 O CD 7 



OO on O ON O 7 

fN* o O O O fv CM 

CM 7 <D tn co O co 

«*4 OJ 7 O 7 CD 7 



O 0 U 0 tH<K)O 0(0 

QUUUOO'*'* tH CM 

KOKOKOA 7777 77 

00000000 00 



O Ul ll O r( (MK )7 IO O 
(MCMCMK)K)K)K)K)K)K) 



OOOOOOOOOO 



N0OS<IDUOUIIO 

K)(OK>MK)K)K)K)n 7 

3777777737 

OOOOOOOOOO 



»*NK) 7 (f\'Cll>®^< 

7777777777 

7773777777 

OOOOOOOOOO 



CD O O UJ LL O 
7 7 7 7 7 in (A 



OOOOOOO 



1 1 ! 



ooooooooooaoooGooaoooooooc-oooocioaooooooaoaoooooaoooooooaooaa 



OOCOOOOOOOOOO«JOWOOO«OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOC> 
oooooooo © o OOOOOO OOO COO OOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOW© © w ©©wOOOOOwooOOwOOoOoOOOOOOOOOoOWOwOwOOOWOOwOOOOCJOtJO 

©©OOOoOC wo oooooooooooooooooooooooooooooooooooooooooooooooooo 

«cMo^o^(MK)jinvoN®ff'UHMOTinvoNocho*<<^K)j(nvoNoa»OHOi»offin'ONo^o*<Nioff(ft«N(D^OH(\j(oyin 
© © © © cr. crff'ff* th ^ ov c ov o- c o OOO 00000*4*4*4*4*4*4*4*4*4*4 iMNry(\i(M(\iiM(\i(vrvK)ionioioK)nnnio????tr? 
*<* 4 * 4 * 4 * 4 * 4 * 4 * 4 * 4 * 4 * 4 * 4 * 4 * 4 CMCMCMtM(MCMCM(M(MCMCMCMCMCMCM(M(M<MCMCM(MCMCMCMCMCMCMCMCM(MCMCMCMcM(MCMCMCMiMCMCM(MCMCMCMCM 



— — a 



x cr 
- a. 
a 3 

c. co 

0 

< >— 

1 2 
>- — 
II o 
cm Q. 



cr o 
o — 
cr r- 
cr o 



c cr 

O 3 



X. _J 
3 uj 



CL < 
3 -J 
H- O 
LiJ CO 

to ~ 



a il 

LU I 

CL < 
O 

a to 
a. 2 
cr 
CO 3 
< r- ►* 
-J 3 UJ 
CL cc 



LL < I 
2 < 
— CO 
2 lJ 

co a r- 

I H 3 « 
: 3 r- a 
I CL UJ 3 



II 

O 



3 

►— 

UJ 

cr 



2 

cr 



n cr 

*— M. 

— CO 



cr x 

»-* X 

r x 

It X 

CD X 



2 » *4 



O CL 

CL 2 cr 

a r < < 

O < II CO 

CL II H || 

o cr i ro 

ii o x ro cm 

CD *4 CL X < ** 

ii i r n ii v- 

cr ll c o cr •— 



2 

< CL i 



cl cr cr x 

o o o X 

a. a. x 
II o x x 

It II X 
*4 *4 *4 x 
I I I X 
IlOK » 
O < 3 * 
•- < 0 . * 



a. a *4 

0 O X 

a. x 

II o - 
ll ro 

*4 *4 < 

I I 

1 ro ll 
w *< 

►- < a 



— ro 
J ro < vo 

< *4 

II 2 
il til •» 

rs. 2 »- 



O 2 



r- ►- *- o r- 



cr _i *- 
< < 

wotfl 



LL LU 3 X ll UJ H I 



i cr 

o — 

tLO J 
— cr n 
i cr i 

*» 2 O 

H UJ Q 

i cr x < 



cr 

x cr 
o 

II CL 
X 

*4 II 



ii o a *-> ' 



a 2 2 a. x 

— UJ _J X x 

xxx ax 

ll u * 



II 



CD 



a 2 



cl a 2 

O U LU 

CL O X 
II O O r- — < >■ 



x x a 

• r- o 



Ll O 
* •— a 



3 x LL UJ a x 



cj cd cr cd ii < j *4 



ii a 



o n 



CD H K X H 



>-OX 3 (D<(D< — *- i 



O CD 

I I LL Cl 4 | 

lo-crocDi-x. 

3 * O < < 0 3 

0.x *- < ~ X 1 2 CL 

L.X UJ L H UJ II *— 

3 x LL LU cr X ro LL 3 

ox >-OX3tD<~© 



OOO 
U. =r VD 

OOO 
ooo 



OOOOOOOO 

IIVOIIULKIIU. 

oooooooo 

OoOOOOOO 



ooo o 

VO VO 3- VO 

ooo o 

ooo o 



OOOOOO 
VO LL < ll LL < 
OOOOOO 
OOOOOO 



o o o o o 

LL LL LU LL ? 
<0 00 00 
o o o o © 



OOOOOO 
vo vo ll Ll ll ll 
OOOOOO 
OOOOOO 



O 0.0 ooo 

LL LL LL IL 9 9 
OOOOOO 
OOOOOO 



oooooooo 

vOVOLLLLILLLLL9 

oooooooo 

oooooooo 



ooo 

an rj c» 

ooo 

ooo 



OOOOOO 
n n o- n o o 
CD o O O O O 
OOOOOO 



o o ooo 

n n non 

o o ooo 

*4 o ooo 



oooooooooooo 

e»rit»nor»or»r*r»o%r> 

oooooooooooo 

OOO 0*40000000 



OOOOOO 

« o r* rs an 
OOOOOO 
O O O O *4 o 



c o o o o o 

o n n n o n 
OOOOOO 
*4 *4 *4 O O O 



oooooooo 

ooe»«o©©o 

oooooooo 

0000*4*4*40 



o 

9 

o 

o 



O O o o O O O 

0 9 0 0-000 

O LL O vO Cj O O 

U O O UJ o < o 



VO o ooo 

LA O OOO 

*4 O OOO 

LU O OOO 



OOOOVOOOOOOVOO 
O0OOLA9O0OO90 
OOC 0*4*4000000 
O O < OUJUJOOOOOO 



OOOOOOOLULUOO 
©O 009 O 9 LA 0 ©© 
ooo oooooooo 

OOOLUOLUOUJLJOO 



O OOOOOLULUO 

o o&ooa-inoo 

O OOOOOOOO 

O OOOOOLULUO 



O O 

CM a- 

© CM 

9 CM 



OOvoOvOOvOaO ooo 

A.OvoCJOOf 4 .CMCM LL O Ll 

CM®=T®vO®©®® O 9 CM 

* 49 CM 909 CD 9 a> O CM CM 



O O O'. O 9 v 

LL O o Ps. O 

O 9 ® O ® 

OCNJOV *4 3- 



® O ov ® O 
OS O 0(0 
O O © O *4 
ov O < < O 



Ov O o O 

O LL LL O 

© CM 0 9 

9 CM O CM 



(h CO lOv Ov ^ 

o o o o o 

© O © © © 

<<999 



Ov Ov Ov O O 

O O *4 LL LL 

© 9 O UJ CM 

9 rs. CM © CM 



OOOvaOvOvOvO 

ILOOOOOOIL 

09©0©©9CM 

o(M<<aaNC\i 



cm ro 

IA IA 



9 ITvvON(OOv<(DU 
lAlAlALAlALAlAlAtA 
9 9 CT 9 9 9 a 99 

©oooooooo 



O UJ LL 
IA (A (A 
9 9 0- 

o o c 



©* 4 CMr 09 ir\'Orx©Ov<CD 

vOvOvOvOvOvOv^jvOvOvOvOvO 



U O UJ U. O*4CMrO3-lAV0Ov 
vOvOvOvCNNKKNNNN 
999999999990- 

oooooooooc oo 



®Ov<cdOOUILl 

r 4 .rx.r 4 .rs.r 4 .pv.rs.rv 



oooooooo 



1 12 



QOQQQOOOOQQOOOOQOQOQOOQQOOttQOOQQQQQOQQClQQQQQOOOOOQQQQQClOQQCjO 



ooooooooooooooooooo 

OOOOWWWOOO'UOOOOOL^ 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

oooooooooooooooooooooooooooooooooooooooo© 

©©©©©©©©©©©©©©©©©©©©©WOOOOOWOOtuOwWOOOOwOOw^w — wwwwwwwwwiJWtlfcJtlUL 

oooooooooogooooooooooooooooooooooooooooooooooooooooooocuooooo 

'0N®^O*iWF03'lA'0N®(hOTirgr03’(A'0N®^O»iMr03 , inv0rs®^OiHWr0Tin>0is®0vo^N(03-inv0rs®(ho^rj(oa-iA 

7yff?lftUMAlftUMftlAUM/Mft'OM)'0'0'OVO\0'0\OvONNNNNNNNNN©oa5©®®eo®OOvON^^O\^as(hO\OsOOOOCO 

CMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMiMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMnnnrjnn 

4-l,1,»l414-l4141*44-l4141414141414141414-l4-l4-l41414H4141,*4141414*4-l4*4-l4«t414*444**4,*,*,H,1,»,,*, H ,^,^, H ,^, H , H , H , Bt _, H , H< ^ <M 




Ill CD — x 

cr CD ♦ r X 

o nil x 

CL z c o cr X 

0 cr uj cr o x 

O O X — Z Z CL X 

IIO.Q*— CLUUjr X 

o cr zi ii i 

H II U II I- H * 

1 H L4. Q |X 

I I ~ cr cd :> *- *- X 

O CD © CD X x 



n 

cs < 

0 cr 

cl cr z < 

O O 111 z 

CL O I II 

II U Q <- H 

ii a — 

n H O «J 

1 i ll a 

x n ~ cr q 

o « z 



♦ a * 

CD ~ x 



n ii x 

< o a • 

cr ox 

— Z Z CL x 



r i i n x 
CD II ^ i-l X 



n cd > *- t- * 

< © CD X X 



*-< -X Z 
lil <H LU 



u. uj cr x n u. ll x x 
>-©XZ<i-~©* 



~ Z ~ 

HI N ^ UJ _1 

u. in a x n ii 

>- © r a < rv 



♦ «c a. * 

II l- X 

n ll ll x x 

CD < ~ *- © x 



X 

cr « 

O x 

cl cr * 

o cr cr o x 

o a. x 

II CL x x x 

O ll x 

*1 II II »H t 

I 4-1 I X 

x i n *- x 
o CD < 3 x 

^ < CL * 

111 *- t— >- X 



LL UJ o X X 

>- O Z © x 



cr 

o cr 

CL O 
O CL 
II O 

41 II 



Z X 

0 

Z CL 
LU X 
X II 

*— vi 

1 



co x 

X CL 



ll lu n ll X 
>■©<»- © 



CL x 

cr r * 

o cr x cr x 

cl cr o -> << ax 

o o CL x Ox 

CL X z L- Q. x 

no < ui ii » x x 

n n x j ii < 

41 41 H ^ ^ 4-4 X 

>1 I —Mix 

x n n x *— _i *- x 

O < < O CD LU X X 

^ ^ < 4 m o. * 

LU *— U- UJ ■< •— X 

LULUOLLLunaSX X 

>-OZ~i--<CDO x 



X ll ll 

CL CD 

cr x •« no cd 

o cr x cr 4-1 

cl cr o < z 

o o cl x «4 uj 

CL X Z »- O X 

no < uj ii - q >- 

n n x -J cr 

41 41 I*-*- O 

\ t 1 — II Ll O 

xnnx^-J — cr 

O < < O CD LU 
►-< L < 4 (/) » 2 

LU U- L- LU < 1 UJ 



♦ a * 

a — x 

♦ X X 

n ii x 
< o cr x 

o x 

Z Z CL X 

LU UJ X X 

X X ll x 

a: >- *- 41 x 

— I X 

X > *- t- x 

n o cs x x 

ca < << a. x 

♦ ^ X 



ILLJOlLLLIOffiCrX n LL LL X X 
>- o z ~ ~ <mxx<n^o x 




* © 
X Cg 

* cr 

CL 

M O 



cooooooo 

O O LL LL LL LL LL ? 

©o®ooooo 

oooooooo 



© © © © o © © 

NO NO LL LL LL LU LL 

© © © © © © © 

© o © © © © © 



o © © © © © 

LL LL LL 7 NO NO 

© © © © o o 

© o © © o © 



© © © © © © © 

LL 7 NO NO LL LL 7 

o o © © © © © 

O o © © © © © 



oooooooo 

NONOLLOLLU.LU7 

OOOOOOOO 

oooooooo 



© © © © © 

NO NO LL O LL 

o © © © © 

o © o o o 



© © © © 
© © © © 



© © © 



© © © 
© o © 



o 



OOOOOOOO 

ooonmmmo 

©ooooooo 

OOOOOOOO 



OOOOOOO 

o n o o n c. o 
OOOOOOO 

© O © 41 o O 41 



O O O O © © 
■n m m o o o 
© © O O © © 
© © © © O O 



© © © © © © O 
n n n r> r «n o 
© © © © © o O 
o o © © © © © 



o o o o o o 
«*> a © © o r> 
© O © © © © 
© © © © © o 



o o © 

o n © 

O O O 

© © o 



o © © © o © 
o o o n n o 
© O © © o o 
o © © o © © 



© O O © © © 
o o en m n n 
© o o © © © 

© 41 © © © © 



OOOOOS0OO 

00007700 

oooooooo 

OOOOUJLUOO 



o o o o un o o 

o © © o in o 7 

© O O O *4 © o 

© © © UJ UJ © © 



© NO © o © © 

7 7 0 0 O O 

o o © © © © 

Ul LU O © O O 



cm o o o o cm o 

© © o © o © © 

O © o o © o O 

LU © O O LU LU O 



O © CM O © © 
© © © © © 7 

© © © © © *4 

© O LU O o LU 



O o © © 
© © O © 
© © © © 
© © © © 



CM O © © O 

0 0 0 7 0 

O C © O 

LU O © LU O 



© O © NO © © 
0 7 7 7 0 0 

© o o o O © 

© O LU UJ © © 



00 0'.®0'0'0'0 
LLONOOOOOLL 
07©0®00CM 
©CM<<»r%.NOCM 



O O On ® O' O ON 

Ll o o o n N O 

o 7 ® o as © ® 

O CM < < ff O ff 



^ O' O' o © © 

© © © Ll Ll On 

® O O CM 0 7 

7 NO CM © CM 



O' O o O O' O' o 

© LL LL O' © © LL 

© cm or® o w 

7 CNJ © CM 7 7 CM 



OOO'OO'O'OO 
u. o © in CM © ® LL 
07 ©<®® 0 CM 
OCM7OV07OCM 



© © On © O' On 
LL O O in CM O 
U? ® < 03 B 
© CM 7 © NO 7 



© O' ® On O' O' 
® © © O © © 
0X30X00 
© < < 7 N ® 



© 

LL 

CM 

CM 



Oirg IO ? IA NO N 
© ® ® ® ® ® ® ® 
3”7777 77 7 
OOOOOOOO 



eo'<ooouu.oi(M 

© © © © © © © © On On O' 



77777777777 

OOOOOOOOOOO 



n 7 in no 
On On O' On 
7 7 7 7 
© © © © 



r* © O' < CD 

On O' O' On O' 

7 7 7 7 7 

© O © © © 



oouiiOiCMn 

0'0'C'0'«C-<<4f 

77777777 

OOOOOOOO 



?IANOMOO'<DOOIUIlO 

<<<<<■<<<<-<<-<(03 

7777777777777 

OOOOOOOOOOOOO 



1 1 3 



OQOOOQaCjOOOQOOC,U>OOOOOOOOOOOC-OOUC.OOOOQOOOOOOOOaOQCJOOOOOOOOOOO 



0000000000000000 C 000000000 W 0000000000000000 QOc.r»oftrt 

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooSoo 

©©©©o©©u»wu*©o©©o©©Lj©w©©©©©©w©©©©wow©©o©o©oo©©ow©©©u»©o©©©i*»iIotJtj 
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooSoS 

\OMi^OiHMo 3 ’in'OKa 3 ^o«cNina , in'ON®^oHNioa'in'ONffl^OTiP»iro?invoNo^OHMos'ift«iNa)(hQ^M l o-f 
0000 * 4 * 4 * 4*4 ***« ****.**< cy cm cm cm cm ^ojNcy<SMOK)K)rt(OK)iO(OK)io»iy 3 -ffffff 3 ' 777 ininininininininininvovf»M>S*> 
n tn ro ro ro ro ft m ro tn ro 10 10 ro - ^ ^ ^ ^ ^ 



> ro ro ro ro ro ro ro ro ro ro r 



r)iow^io(OioKji 



inininminininM)M)vovoM)M> 
rorororororororotorororororo iok)K)ioiok)k)wk 5 K)io 



z 

o 



z 

o 



a a ii 
i n ~ 

< a < 
o >■* 



o u 

Z O II 



a. cc 
o o 
Cl 



I I 

lion 



I ~ II 
I ►— -I 
O CD Ui 



z x a 

UJ >— o 

o I a. 

o r- > r 

ce on 

o — cc «c *4 

u- o x <- i 

•- cr m z r- h- . 

* n o z> 

“> Z ro £D z a. 

*4 ID < I ►— 

cc x ii « u. 3 

rs m< «o 



i o <r 

cl -< 

: x x 

: n ii i 

*4 CD , 



o « 

a. * 

X * 



XI I- I 



loo: 

— cc 



u. n » m tr i 

** ■< j cd x zm as i 



i — cr — i 



H *4 UJ II 



Z O II CD cc 

UJ C 

OX II N II X I 

O I- *4 

CC *4 CD II . 

O I CD •» 

LL O CC X K O CD 

•— CE — CC II — Z 

X O -J «C ♦ I 

•* Z II Z CE < 

*4 UJ *4 ►— II L K ‘ 
CE X * UJ *4 — — 

X 20 Dli<AJJ 



*4 II Z *4 Z 

s uj cr uj 

x x x x 



►— >— h CD q; 

- - - — O 

(dcc - a o a j * cl 

< < O C CC X I 

IIWU)X(EWO*- 4 , 

1 Z X I 

tr ii z ii z ii < ♦ ■ 

UJ UJ II I 

ffl* 4 ioinioio ro i 

CD<(V3<lM<m<. 



I X - 

o a. 



ooooooo o o O 

^ ^ U. U U. U. < U.U.U. 
OOOOOOO ® © © 
ooooooo OOO 



O O O o O O o 

LL LL 7 LL VO LL U. 

o o o o o o o 

o o o o o o o 



©©ooooooo 

7 U. < LL U. LL LL U. ? 

©ooooooo© 

ooooooooo 



o o o o o o o 

VO LL U. LL ? LL LL 

o ® o o o ® o 

o o o o © o o 



©ooooooooo 

LL VI LL < LL LL UJ U. 4 LL 
OOOOOOOOO© 
0000000*400 



ooooooooo© 

LLLLCMLLLLLLOLLLLLL 

©ooooooooo 

©ooooooooo 



ooooooo oooooo 
ooooooo o e n tn w o 
OOOOOOO oooooo 
OOOOOOO 00*4000 



o o o o 



o o O O 

o o o o 



ooooooooo 
nnnnoomno 
OO OOOODOOO 
ooooooooo 



o o o o o 
n n n ffv o 
o o o o o 
o o o o o 



oocooooooooooooooooooc 
norntjooononoovonrirprpj — no 
OOOOODOGDOOODOOOOOOOOOOOO 
0000 © 0000 ® 0000 v 0 * 400000 c 



o o ini n o o o ooo 
0000070 007 

00000*40 ooo 

OOUJOOUJO ooo 



uj © o o o rvj o 

in LTV O 0 0 7 0 

OOO O O O c 

UJ UJ O UJ o o o 



00000*4000 

070007700 

ooooooooo 

OCMOO OOOLUO 



o o o o o o o 

0 0 0 7 0 O O 

o o o o o o o 

o o o o o o o 



SOOOOVOOOOOsO 

7 oooirt 700 oin 

oooooooooo 

00 < 0 M(MO<O(V 



OOOvAOOOOOO 

00010770700 

000*40®0000 

uj c oujoluooo© 



O O Os O On Os o Os © ( 7 S Os Os O 
LL O O in rg o © o O O O O LL 
07®<®00©0©®7<M 
Orj70\070'<<77f*«.rM 



Os O Os CD 
0 0 0 0 
® 7 © O 
7 CM 7 SO 



OOsOOs©OsOsOsO 

ooooooooin 
u. © o © o © ® ® in 



O Os © Os O 

os o o o in 

7 ® o ® in 

CM ^ < 7 *4 



0s©0s00s00s0s00s0©0s©00s0s0s00s70 

OOOCMOrAOO©Or*OOOOOOOvOO<MCVI 

©0©*4©0®©0®00®000©®CD©®© 

<<7J07*47700sCDOV<<®777*47<7 



*4 m n 7 it v a © os «c m o o 

GO GD CD GD O") CD O Q qjj m Q 3 qj 
77777 77 777777 
OOOOOO© OCJOOCjO 



UJ LL O *4 

CD CD O o 



M 07 in' 0 NOCA< 

ooooooooo 

77 7777777 
OOOOOOOOO 



CD O O UI u. 

o o o o o 

7 7 7 7 7 

O O c o o 



OH MO 7 Id VO N ® Cv< CDOOUIlLO*4(Mf07in 
OOOOQOOOOOOOOOOOUJUJUIUJUJUJ 
777777777 7777777777777 
OOOCOOOOOOOOOOOOOOOOOO 



1 ia 



OGCjOC,300000000000000GC)3C,OOC1CjCiOOOOOOOGOGOOOOOOGOOOCJOOOOOOOOOO 

00000©00000000000000000000000000000000©0e>00oo000000000000©0o 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO© 

OOgggggwgGG&GGGGgGGGGGGGGGGGGGGGGGGOGwgggggggOGGGGGGGGOGOGGG 

OOGGOOOOOGOOOGCOOOGOGOOOOOGOOO&OOOOOOOOOOOGOOGGGOOOGOOOOOOOO 

vo rv go O' OHMf 03 'in'fiNeoO'U*HNK)?in^N eovoH(\j( 07 in«NcoO'O^NK)jinvBNeffvo»HNioj invONOff'OHMo? in 
'O'O'O'Onnnnnnnnnngococoo)® cd <33 oc e0c00'0'0'0'0N0'0'0'0'0'Oooooooooow^^^-i»-i'^»Hww^rgrgnjrs)rgrg 
m to to m rtrtrjKjrjMtoiOfoioionnfoioiofonioMioioioiortrtrjrtiOfOoffSo??? ztztztztztztzt^zt^zt c* zt zt zr zt zt ^ ct 



■ < 3 
i Z »- 

I to LJ 



« Z. 

< o 

g O 



o 

3 



II g 
CD 

fO O 
< 

— cr 



M £5 *M* 



*- CO LU 
— to « 
CD UJ IJL 

cr i 

►- Q < 
< O 
X < UJ 



fM < I- © 
CD UJ UJ CO 
-J G 

* M O W M 



O _J LL 



I ^ CD 

r r 

-« < a. a 

II W - < 

cr >- * uj 

■< « to _J 
(fl (L •* (J 

•* * cr •* 



3 CO 

-J z 
< tr 
> 3 

o «< *- 

O C£ > uj 

< ts 



•I z 

fO o 



3 /V 



>- o 

*«. —I 
O UJ 



— tr 
z = 



g cr *- «-* •— i 

< u a >■ >■ «j uj 

z g uj tr 



o — 

o _J 



a g : 

CL O 1 

t-> cr 



© x » z >» 



O O I 
o. cj k i 

0 tr 

II o i 

h u. c cr 

1 — cr — i 



cr o 

uj a. 

CD o 



z ii o x ►- 



UJ U < VO 
I I- II 

-J CL 



cezotr 



G n- £D XT 
fO •» II 

< cr cr ohqh 

ii < < < U 2 i 

cr to to ii _j -* ►- 

II II O © 

to no n u. r> o 

< eg •< (D *-■<>- 



•» fVJ w 

cr ^ ■< o cr ♦ 

u cr _j ro 

Q.CT £2 Z *« 
o o — uj »- * 

l m uj mz 

II G ■< ►- tO ■< LU 



h n II (J 

I I 3 

: lo h cr 

G < 



i-o cr g 
< G 0. 
ii cl z: 
o G 



ID ffl > !• i- LJ x 
© CD 3 cr * 



w or * 

UJ CL I 

** to © * 



z « ♦ < < i 



s o < ►« « o >• 



eg •- cr 



uj z z g ii a. « 

n to uj uj a. z x 

-> z i g w II x 

-r-J tr M- II 1 X 

I »• -«h I X 

I z 



> M- I »- I 



G II O CD G 3 cr x 
I- < < < L O X 



LL ro LL U. UJ CD to x 
~ O © >- X 



*4 3 

O 

uj a. 



O © © G © 

VO ll L. L. ? 

O CO O C © 

© © © G © 

O O G O O 

o o © m o 

© © G © © 

© © © © © 

O O O NO 

© © G ZT LJ 

O O © G © 

GOO©© 

O O' CO ON o 

O' o © o in 

a- eo g co in 

eg < < a- -g 



© o g © © © © 

V0U.LLLLU.LL? 

© ® o © © © © 

© G © O © G © 

© © © © C G © 

r-» © r> in m © © 

© © G © © © O 

O © O O O O O 

O O O O N o o 

© g © cr zr © © 

© o o g g © o 

© O © © © UJ o 

© O' CO O' O' O' © 

O' cj © o o o in 

? co g co u so in 

eu < < tr ? ? 



oooo©oooo© 

^L.nniou. 111111 ? 

oooooooooo 

©G©00c0?00© 

0©G000000G 

©©©©©©©a><n© 

OOOGOOOOGO 

OgNtOO'OOO'COasO 

o-goooo-gQLLO 
GGGGCO? O G © 
©©©OOOOOOC 
o<cjujoujoujlj © 

O O' O O' O O' O' O' O' o 
NOOCJOOOHON 

egcoocoOcocoGcoio 

»H?eg?eg??eg?eg 



© o 

U. ? 
O O 
G © 

© O 
© © 
© o 
© o 

Q © 
O O 



O' © 
G <H 
O' U. 



0-000 
vO vO LL LL 

O O to O 

GOO© 

© O © G 

© © © o 

© © © G 

O O O 

© © © vfl i 

O G G in : 



O O 

LL LL 
O O 
O o 

G O 
© tn 
O © 



© © O O 
LL Ll vO ? 
© © © © 
©GOO 

O © O O 



> o o o o 
• G O O © 



> G G O © O O 



G © O' CO 
LL g o o 
G ? CO G 

© eg < -< 



O' Ov 
ZT © 
© CO 



O' O' © O 

o o o in 
g g tn m 

N Vfl (\J H 



© © © © G © © 

vO U. LL LL vo vr» ? 

O © O © © © © 

© © © o © © © 

© © © © © O © 

o cn m ffi o e e 

G G G O O W O 

© © o © © o o 

© © \o © O O O 

© G G © G G © 

O © © © O O © 

O UJ UJ O O O O 

G O' O' O' O © O 

ii o o © ov o in 

G SO G G ? io in 

o ar N vfl CM CM 



©GO 

LL ? VO 

o © © 

GO© 

© © © 
n r> o 
© © o 
© © © 

© © © 



O' G O 
G CD O 
O' VO K3 



vfl N CO O' < 

III LU III III III 

? ? ZT ? ? 

© © © G G 



CD G O UJ LL © G 
UJ UJ UJ UJ UJ LL LL 



© © O © © G © 



ejto?invorvcoo'-<CD 
LlLLLLLlLlCLLLLlLLU. 
3-??? ?????? 

OOOOOOOOOO 



LUIlOHfVJfOIlA'ON 

U.LLOOOOOOOO 

? a- iji ui in in in in ui in 

GOOOOOOGOO 



CO O' ■< CD G CD UJ 
© © © O © © © 
in in in UMn in in 
© © © © © © © 



1 15 



000000000 OOQOQQQ O Q O 0 0 0 0 0 0 



ooooooo 
© o © © © o © 

© «> © « © © w 

o o o o © o o 

(O N ® ffi O d N 

CM CM CM PM to to to 

a a a a a a a 



o o 

W © 



© O 

© o 
© © 
o o 

in so 

to ro 



© © © © © 

© © © © © 

W W W W w 

© © © © © 

ft- ® OS © vi 



© © © 
© © © 



© © © 

cm to a- 



© © 
© © © 
in « s 
a- a- a 
a a a 



© © © 
o © o 
© © © 
© © © 
o 9s o 
a a in 
a a a 



©00000000000000000000000000000 



00 O 0000 OOOOOOOO OOO 

ooooooo o©o©oooon©o 
©©©©©©©©©©©©©©© ©©©©©©©© 
©00000000©0000©0000©0©0 _ _ 
HNioain'ONoosUricvKjain ®No^o*cNioainsoN®iM) 
tnintoinjntoiomiAsososososo'Ososososor^hs.rs.r^rs.r^r^rs.ts.fs.® 
aaaaaaaaaaaaaaa aaaaaaaaaaaaaaa 

vivivivH'iHvi.rivivivi,H,H,H. rH Ti © © © ,h vivivi©vi,H,H,H,H 



>©oo©o©oo©oo© 

‘OOOOOOOOOOOO 

© © © ©©©©©W©©W 

"'0000©0©0 



o o o o o 



OOO 

OOO 



OOO 

© CM to 



U) 



X 

© ♦ 



o — 

z < 

© z 

O UJ 



© o 

© © 



© © II 



I ~ - _J 

CM •< © © 

<-S < II <-S -< 10 © 

©03 
< Z © 
© II © 
II © 3 
CD ■* O 



< CO CD < 

k mum 



O © CO © © 

© W « 2 3 



© o © © © 



CO © 
CO CD 
© © 
cr < 



KIDSa. 
o © o © 
U.O II 3 



O © -s c o 

© © © II UJ II 

co ♦ z©>*- 

UJ < ©I ~ — 

a©-r wr 

•r ^ © m it it 
o 
© 3 
O O 

> © 

— < 

a ii 



a. lj « 

©30 O 

o © * © — to © 

< a < u > s 

© co — cr a. 

< » o ooo 

ii z < cr n © © 

to o © < to © © 

< o a z < © cn 



. o © X 

I CD CD O 



c_> cr © 

Cl. O © 

0 a. > 

ii <_> o i 

© ii cr < 

1 H © © 

X I z © © 

O CD II O o 

*- < © z a. 

© © i © © 

© © to © o co 

© o < © O V 



> cr * a. 

<_> * © o 

I © * © o 

z * © © 

* o cr cr 

II * zoo©© 

i t ii o. a. o © 

© * © O O © © 

* © II Ho© 

i s © © © ii cr 

* II i l © z 

© * to x cr i © 

© * < O •< CD CM 

o * «* © a. < < 

© X © © © II 

© o © to 

>* a. o < 



z a. 
© o 



© © © © < 



o v 
o © 

cr a. cr © 



© co © © © 



X to 

X < 

cr x cr cr 

o ■ «o o o 

© X © © 

Z X © O o 

x < || II 



co © © co x 






© z © 

© II © 
X O to ZK 
3 Z < Z 



z - ; 
© ii © i 
x © s : 
a < z : 



x © I | I 
© x o x a © to 
< x — O < © < 

• © x » © © Z < 

i © x © © © ll © 

. © x O © O ro © i 

• O x wr © a. < O « 



< o 
z z 

II ■< 



a < 

— z a 



x © z x < 

o © <_> © © © z 

O II X < CD 

© O © © © CO © 

O Z I < o 

©©CD©©© © CO Z © © 

— % a © cd © 

- Z to — z < ~> 

©©<>>11 © © © © 

©X 11 © CM © 3 Z - II 

Z3fflO<©Z3jN<© 



z © 
© o 
X © 

« © <_> 



CM II X 

< o a x 

© ox 

< Z © © x 

Ui a © © z X 



» CO I 



II X © 



CD © X 



< © © CD © 

z < - 

II © 



CO © 

< 

z © 



< to © O X X 
II O Z O x 
O © O < © x 






CM II © to 
© CD < so 



o o 
© a 
o o 
o o 



o o o o o o 
so so © © so a 
o o O O © o 
o © o o © © 



o o o o © o 

so so SO © © so 

OOO® o o 
o o o o © o 



O O O o o o o 
© © © © © © o 
ooooooo 
o © o o © o o 



o o o o o 

a so so © so 

o o o o o 

o o o o o 



ooooooo 

© © © © © SO © 

ooooooo 

ooooooo 



ooooooo 

© © © © UJ © © 

ooooooo 

© © o o o o o 



ooooooo 
© © so © to © © 
ooooooo 
© o o a o o o 



o o o o o 
a so © © < 
o o o o o 
o o o o o 



o c 
o r> 
o o 
o o 



o o o o o o 
o ft «s r ft ft 
o o o o o o 
O O O O o o 



o o o o o o 

e rs o ft f> ft 

o o o o o © 

O O O CM O O 



o © O © © © © 

ft O O ft ft ft ft 

o o o o o o o 

o o o o o o o 



o o o o o 

O Pi ft is O 

o o o o o 

o o o o o 



ooooooo 

q o ft ft ft ft r 

ooooooo 
o o o o © o o 



ooooooo 

r ft o ft o »i ffi 
o o o o o o o 
o o o o o o o 



ooooooo 

ft Oft ft ft ft ft 

ooooooo 

o o o < o < < 



o o o o o 

O O O ft ft 

O O O CD O 

o o © o o 



OO O © UJ CO © © 



© SO © © © © I 



lOOOSOOOOOOOOSOSDOOCMOOO 



o o © o 



O O © © 



o o 
o o 



o o o o © o 
© © © o © © 
O O © UJ o o 



©OOO o o 
OOO© © o 
OOO© © o 



© o a o o © 
o o © o o © 
© o o < o o 



o © © © 
o © e © 
o o o o 



o © o in o © 
© © © © o © 

© O © CM O © 



a © o o o a 
o o © © o © 
o © o o o o 



in o o © o o 
© © © © © o 

CM © < < © © 



© O © vi o w 

© © © o o © 
© o © o o o 



© a o o 
©<_>©© 
© © < © 



9s © 

a in 
o in 



O © 9s 9s © © 
© 9s © O © to 

o a o a ro in 

O N S (M H 



© O O 9s CD © 
© ft- OS © © CD 

O CM a O O 9s 
O CM CM < < CM 



9s 9s O 9s 9s O O 

o © o o © © in 

o o o o o o < 

a 9s 9s a 9s 9s o 



o © © os © 

< © ft- o o 

CM o CM CD a 

CM © CM a CM 



9s 9s 9s O 9s © 9s 

ooooooo 
o o o o o < o 
a a << a CM a 



9s 9s O 9s O 9s 9s 
© © © O ft- © © 

ooooooo 

so Os 9s a © a so 



9s O © 9S O os 9s 

© © < © © vi © 

O O CM O O O O 

9s 9s CM a 9s CM a 



O © 9s os © 

in ft- © © © 

< CM O O to 

© vi a a o 



CM to 

vi vi 

in m 
o o 



a irs so ft. ft> 9 s 



u» uj m m u > us 
o o o o o o 



Us US UN Us 

©coo 



uj©© vi pm to a in so ft- 

H h N PM CM ftj PM CM CM CM 

ustnus us in in us us us u> 

ooo ooooooo 



®9S<CDOO©I© 
CM PM CM CM CM CM CM CM 
uiinu»u>usuiintn 

OOOOOOOO 



OviCMtoainsoft. 
to to to to to to to to 
us in us us ui us us in 
OOOOOOOO 



®9s<QOOUJ© 
tototorototototo 
m u> us us us us us in 
OOOOOOOO 



o Vi CM to a US 

a a a a a a 

us us us us in us 

o o o o o o 



116 



IOQOOOOoOOQOOQCiOOQOOOCjOOOOOQQO 



© © 
© © 
© o 

SO Ps. 



o © 
o © 
© © 
o o 



© © © © o © © 

© © © © © © © 

© © © © © © © 

© © © © © © © 

O X CM ro 7 in M 3 

O' O' O' O' O' O' O' 

? ? 7 ? a s- a 




o © © 

© © © © 
© © © © 
is CD ff' O 
Os OS ON O 
7 ? ? in 



© a. 

< LU 

a cr 



3 x — 



Z V) 111 

< -j a 



X ixi © 

co cr — 



J © o 

* H 3C (L 111 



JC •• I CD UJ 

< (2 U s (/) 

t* l« It M M 



•o a. 
m o 
o 

X 2 



lu r u « 

cr * o 

© fO u. © 

Z < I CL 

— II < 

cr 

X LU CO © 

X 3 2 X 

o © cr 

2 <3»- 

~ ~ > X C /3 
X LU © 
UIUVCH 

cr *r «* x x 



2 © 
lu — 

x co 



x < m 



CD Z l 
3 ( 

■ ►— i 

2 a a. i 

LU © — 
X U. * 

LU (O 

cr i— 

O CO LU 
I 2 LU CO 



— o 
x -I 



I LU X 

CO — 

< •* -I 

x cd cr 
© Q. x 



CD *-s 



x ^ < V) © 



— — — o 



o 

© 



3 CO 
-J z 
< cc 
=► 3 



« < < 

: < © © 

i © < < 



cr © >- cr 



>- © co 



cr z 
r 

% o 
n © 
< LU 

A X 



> 3 CO 

i © 2 

< cr 
> 3 
r x 



X © I 

x mt 



CO Z II CL I 

II CM LU © X X 

CD © X © II * 

© *- ©I X 

O r) CO I X 

2 < X X IX 

< ii ui co a © x 

cr co © o h x 

-> LU X 

"•IOMU.MlL X 



CO 

2 cr 
x © 
a. © xx 

© X *- X 



cr 

© cr 



2 a 

XI x 

x co 



ii © 



I 

X 



II 



ii a: x r < 



to 



©i co co i 

_ © x 

© CD -J < © 

: © X x 



£ © 
ll Ii 
CO LU 



CO © — I 

nor 
cm cr as : 



a co co 
x cr o 

II O LU 

couxzro©ixo 

< X iu < ♦ 

CD CM O I II M ro M 
<D<©3(D<<< 



UJ © CM II X 

co < © cr x 

© 2 © X 

< X 2 X X X 

LL Z HI © X X 

l- X © II X 

X ^ ffi H x 

— X lx 

3 x O l- X 

- a © 2 3 X 

X H © < X X 



© cr © 
x © 
©xi- 

n © w 
©l II co 

I X — 

X i cr 
© co — 
x < r 
LU I— II 

x x ro 



cr 

© 

x 



cr © — •< 
o x x 
x cr cn x 
— « o 

■*2 MU 



2 — 

< x cr 
— © 



4 O II X © 

© o 

2 x ©i ii cr 

x o i ©l 



at co © m — © 



x 3 x X ©I I 
co o x x x i 



©• © 

I o o 
X cr z 



©• © *- CD I 

cr o x •» : 
x cr co a : 

©i 2 ro r i 



Z » 

© cr 



cr x 
— x 
X CO 

ro z 
-< © 
X 
ll x 

CO © 



X 

© X 
© © 

II X O x X 

© X CO 

x ll © 

I ©I X o o 

X I — X 2 

© CO < 



X © X I " IO I 
X © X » X < » 



© © 
X x 
o © 
<o o 

© o 
o o 
© c 

© Os 

O o 
in © 
© © 
CM © 

Os Os 
© © 
CO CO 



o © o © 

XXX? 
© o o © 
o o o © 

© © © © 
D n n (s 
© © © © 
© CM CM © 

0X00 



O' Os Os © 
3- X © m 

co © co < 



OOOOOOOOOOOOOOCOOOO 

vosoxx?x<xroxxxxxxxxx? 

OOOOOOOeOOOOOOOOOOOO 

OOOOOCOOOOCTOOOOOOOO 

GCOOOOOOOOOOOOOOOOO 
c-kOOorsnoonoofnooOTmooo 
OOOOOGGGOOOGOGGOGOO 
00©00©0< OOXOOOOO<<<0 

O OCUOO ©OXOOOOOXOOOX o 
oomG07oooG7©?inuGxoo 
OOOOOOOOOOOOGGOOCDCOO 

ooooocmo© oooxxxooooo 

t^fUO'O'OO'OO'OCOO'O'O'CDCDO'O'O'CU 

XCTsOxmOCOOOOOO?OQOXOX 

©?a>o<coocoo©cocococor>s©©a>cM 

ONff^OTO<<<TS7ffNNM7M 



o o o o o o o 

SO SO X X X X 7 

© © o a> o © © 

o o o o o o o 

o o o o © © o 

t-> o «s o o r> r» 

o o o © © o o 

0 0 0 0 0X0 

o o o o o o o 

0 0 0 0 0 7 0 

o o o o © © o 

0 0X0000 



O CM ? < < 7 <M 



OOOOOOOOOOO 
SOsOX©XX XXXX7 
OOCOOOO COOOOO 
OOOOOOOOOOO 

O O O O © © OOOOO 

n n n r> n o n n e> « n 

oooo©oo©ooo 

00000070X00 

OOOOMJSOOOOOO 
00007in70?00 
OOOOXXGCj© oo 
ooooocmooo<o 

OOCAO<DCN9sCOOsOs© 

x O' o in o o o © ? o x 

© 7 (D < © CO to X to to X 

OCM«C0<?<<9?0 



OOCOOOO 
sO so X X X X X 

O O CO O O (O o 

O O © o © o o 

o o o © © o o 

ft n r n n ss o 

o o o © o o © 

0 0 0 0 0X0 

O O o so SO SO o 

o o o 7 in in o 

O O O X X © o 

O O O o CM X O 

© © Os CO Os OS co 

X Os o © o o o 

© 7 CO X CO CO © 

O CM < < 7 < < 



so is CO CPs < CD 
7 7 7 7 7 ? 

inm ui in in in 
© © o © c c 



© QXXOXCMr07in*OrsOCft<CD©OX 

7 ?7?inininininininininininmininin 
iii m in us us u\ us u> us us us in us ui u> us u» u • in 

OOOOOOOOOOOOOOOOOOO 



x o x cm ro 7 in 
in so so so so so so 
us m m us m us m 
c o o o © © © 



sorsa>CA<CD©QXXO 

sosososososososososot^ 

in minus u. in u> mu. us m 
OOOOOO OOOOO 



X CM fO 7 m SO s 

s N N N s N N 

Ui Us m US US US US 

O o o o o o o 



1 17 



OQOOOOOOOOOtjOOOQOQC.OOQCiQOOOOOOOOOOOOOOOOOOOOOOOQQOQOO«CiOOOOO 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCJOOOOO 

DOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

©wwwwwwwwwwwwww© w w © 

OOOOOOOOOOOOOOOOOOOOOOOOOOt>OOOOU*OOO^OOOOt.OOOOOOC»OOOOOC.OOOOOO 

«MB(ho^<vroa-ir>\oNo^o^oMn3'in^NoosoiHMW3 i in'fiKB^o^(Vj03‘in'OMOff\o^Mro3 , iA\oKoo\o^fs,in!riA 

a“3“«ra“jn»n»njnjni0tn40ininN0N0N0v0'0N0N0>0v0N0fs.fs.rs > fs.f> > rs.r^rs.fvrs.®®a3a5c0®<t>aa«<00sCN0s^<h^<^^0'^ocoooo 

^^^if»inif\ininiAiniriA^u\inu r »riUMniAiA^^iniA^uMniAUMniAiAu\iniAiniAiAiAininiAiAiriininiAiAtf\^iAir»invfl\o^Novosc 



>■ < * 
w w a 
O < a 
2 II * 
< CD > 



OC 2 

£ 



2 < — 

— W (/> 

< W 

LU MO 
3 CD LU 



ac ■< 

< 

£ 2 

CD ~ 



• CL. 

OC 

O t- 



O Q * 
% 2 * 
a < 



II < O 
fO II LU O 
< CO >- O >> 
< < 

•c «r O «r at 



< cr 
> 3 



e> < >- o 

WWW 

O < W) s 

< CD 

O < >- 
I- < II I- 
3 UJ M« 
cl o: < tr 



OC 2 

o — 

0 

c o 

1 -i 



w — to to Ul 



~ o 

® 2 



OC OC 
3 3 



O 
2 
ro — 



to cl 

w r 



o o 

O -J 



CL Ul 

2 I 

3 w 



O 

O 



£ 

3 



2 Or 
CD < 
* 0. 
K> 2 
< O 
O 
II W 
LU 
CD </> 



I 

CD . 



< 2 

2 Ui 

II 2 



I K> 

O I < 
cr K) n 

< ® x oc a 

Ul Ui O a 

w 2 w CD 0. * 

— LU O 2 * 

w X 2 2 II a 

aw lu ^ a 
2 X I a 



II CL O w 2 > - > UJ >- 



I W Ll o o 

x i — a 2 i 

O 3 



< o 

2 



CD O X a a 

-> < W O < a 

ro O CL a 

< w *- a 2 a 

II © to O a 

CD 2 2 2 O a 

I LU W a 

n U Ul Z u a 






< ^ 2 

2 « 3 

II 0. < “> 

W 2 w 

♦ 3 < 
cr “) w 
< •* ii 
2 a m a 



Ui OC Ui a 



_j x ii o w 2 cr 



I CD O 

a i n* - cr 

o x ~ w o 

cl x cd cr 



< 2 U a 2 I 



O II < ll<~ 

< in a in a •* 



a oc o 

o o CL 
CL a CL 2 
O O £ < 

II CL < II 
w O II W 

i m a i 
2 w o X 
O I CL x I 



in M ii ii 

Ul w * cr a cr i 
uj n cl < ro ■ 

O < O £ h Co , 
CD < 



CL CL 
£ £ 
3 3 



ii a a: 2 — 



» CD •* w 



; o i 

a i 

' 2 ■ 



CM 



w O II <w 

1 ii a i 

2 w o x 



O CD “) a 



_j w a — w «•, 

II « < *- - ** 

w _l 2 w W o ^ 

•*> II _l oc o < 

XOD<aOWH2ttw 
CM II II < 2 ~ UJ — CD 

inacaco<^(oo2w 

QC< II * < UJ LU II 

CLXwrororomx : m 

OCD<N<<DUJ2M 



a a 
a CL 

K O 



o o o c © 

LL ? 'O vO iL 

© © 0 0(0 

o o o o o 



o o o o o o o 

Ll LL U Ul Ul Ul U. 

o o o ® o o o 

o o o o o o o 



o o o c o 

7 « O UL U 

o o o o o 

o o o o o 



o o o o o o o 

UL x u. LL UL IL Ul 

o o o o ® o o 

o o o o o o o 



o o o o o 

vc ^ u. o ll 

o o o o o 

o O O o o 



o o o o o 

Ul < UL Ul Ul 

o o o ® o 

c o o o o 



oooooooooooo o 

vO v£ ii O Ul IL < LL Ul UJ Ul LL ® 

oooooooooooo o 

oooooooooooo o 



o o o o o 
o o non 
o o o o o 
w o o o o 



o o o o o o o 

o o n n n o n 

O O CD CD CD © o 

O O «*■! «M w O 



© O O O O 
o oo tr n 
o o O o o 
o o o o o 



o o o o o o o 
o o e> o e» r» o 
cd o o w o o o 
® O 7 o o o o 



ooooooooco 

nntrnnnnoncj 

OOOOOCDOOOO 

OOOOw®COOO 



OOOOOOOOOOOO o 
nn^nnonncnon o 
oooooooooooo o 
ooooocKomooow o 



a- o 
o o 
o o 



o o o o \A e 
o o o a- w w 
o o o ll ll o 
O O O o CM LU 



LU LU CM O O 

in o 7 o o 

o o o o o 

UJ LU O O O 



o e o o o 

0 0 7 0 0 

o o s© o o 

o o LU O < 



rt O s© O s© 'O 

o 7 in o 7 in 

o Ll O O ll Ul 
O O CM O O CM 



OOOOOOOMJQO 
007 0700in00 
OONOOLLOOOOO 
O O UJ oo<ocmoo 



o e> o o © 
0 0 7 0 7 
O O VO o u 

o o ui o o 



o r> so o o o o 

O O m 7 O O 7 

O O W W o o o 

< o LU LU O O O 



os o 

O SO 



7 CM 



O © OS 00 Os Os 
LL Os O O O O 
0 7® U ® 7 
O CM < < 7 f*. 



Os OS Os ® o 

O O O O so 

0 7 0 0 ® 

< N J < CM 



O O 9s O 9s 

N Ul O O O 

CM 7 ® SO ® 

w4 CM 7 O 7 



o 7 Os 9s ® O 
fs. CM O a O CM 
o ® cr co o co 
CD 7 7 < <7 



OO9sO9s9sO9s7C0 
NLOOOONOMCM 
CM 7 ® ns ® ® o ® ® o 
W CM 7 O 7 7 m 7 X X 



© © OS O OS 

n ul O e o 
N 7 CO Is ® 
W CM 7 O 7 



9s © 9s 9s © 7 ® 
ONOO#NN 

® o ® ® o ® o 

7 m 7 7 © < < 



® OS 
fs. fs. 

m m 
© © 



<0DOOUJU©WCMfO7 

NNNNrxNaOflOO® 



us in ui ut in ui m us in ui m 

©OOOGOOOOOQ 



msOr^®9s<OOOLUU 

(O o co co co o co co o co 
u\ in mm m m u\ in m 
oooooo ©coo© 



© cm m 7 m ® 

9 \ Os Os Os Os 9 \ Os 

in in in u i in m us 

© © © © © © © 



r>* ® 9s < 

Os OS OS O' 

us us in in 

© o © o 



D U O UJ Ul © H N 
OsOsOsOsOs<<< 

irsinuibtinuiusin 

©oocooo© 



ro 7 us ® 

< < < < 

us in in in 

ooo © 



t 1 8 



00000000000000000000000000000000000000000000000001 



O O o o o 

o o o o o 

© © © o © 

© o © o o 

NO S CO On o 

O O O O vi 

'O 'C 'O 'O 



o o 
o © 
© © 
© o 

-< (V) 



© © o 
o © o 
© © © 



© o o o 
© © © © 
© © © © 
o o © © 

SO 00 ON 



NO NO NO NO NO NO NO NO NO 



© © o © © 

© © © © © 

© © © © © 

© o © o o 

O •< N « J 

CM CM CM CM CM 

NO NO NO NO NO 



o © © 
© © o 
© © © 
© © © 
ITi NO N 
CM CM CM 
NO NO NO 



© © © O 

o © © © 
© © © © 
© © © © 
(8 (h O 
CM CM K) fO 
SO NO NO NO 



> O O O o o o o 
©OOOOOOOOOOO 



0 0 ©©© 00 © 0 © 0 ©© 0 ©© 000 © 

OOOOOCOOOOOOOOOOOOOO — ^,^^.^^, WWW 
©©©©©©©© ©©©©©©©©©©©©©o©©©© © © © 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOCOO 
tM^JlA'CNOO^OHNfOTITi'CMD^C-C', r - - 



«K)WK)»OIO«IOy Jff J JT 

vo vo vo vo vo vo vo vo ia vo vo 



,, .w .. r r T # # W T # I # T # w T # m *W W W W 

nosOnonosononOnOnonononononononononononononosononosOno 

— — vi — — vi — — — vi — vi — — — — — — vi — — ^ 



- UivONtt^O^NfO 

ffffffyinini/MnuMnuMft ia in no -- -* -- 



7a-B-7ininininininininininv no no no «o no 
nOnononononononononosonO 'C'C'O'O'C'O'Cvfi 



=> < 
to o 



to LU 
cr ~ 

CL U. 



w >- < 

II or I 

cr i— o 



lu co < 
in lu o 

IL IL Ul 
LL LL «J 



-J o — 

< to 

►— vi 

O to © 



© cl tn 
u o ^ 
vi /v cr 
II z> 

II CM H- 
=r © lu 
no -J cr 

M K M 



^ < 
>- > z 

w — O 



O _i 
-< 
© o 



LL tO 
© Z 
a cr 



NO U. < 
tO U. l 

cr o c 



> o 
i to © ; 



I _4 © — O 



' o £ : 
■< < 
to to 



cr to i 
£ © 
© LL 
II O 

cr n < 

< 3 . 
£ NO 
we we i 



l o 

© cr 
r 



cr © 

© © 
cr cl £ 

© £ < 

CL *< II 
U II H 

ii cr i 
vi o x ro 
i cl x < 



•—mo.* 



II v- “J X vi 



cr o < « 



Z *- K) 

© Z < no < i 



a — to cr * 

cr © © x 

♦ cr z © * 

LL ro © lu £ X 

- h < a. I C£ II a 

«*■ — U >— O vi * 

cr j 2 n a. t a 

cr x ii lli — — £ cr * 

< r ? i i o ii r i 

i no ^ cr © vi © x 

> •* r i © * 

CM © *— *— X 



II < O I*: O Z> O X t- , 



u. < m cr in < c a 

»— ♦ cr it << a 

lu ro o. H n « r a 

0<0<CM<<DX 



lojacrcojozo. 



CM v- © — O — 



vi CM X 
© © X 



LL cr a 

CM LU LU © a 



© II — ( 

o h* £ 

cr — a> cr : 

_ i - © 

LL + cr — CL ( 

cr — ro © cr £ 

© i- < © £ ii : 

Q. M — © Vi l 

© n j z iiz i : 

ii cr cr < n lu vi © cr » 

vi — < i 9 X I X £ 

i £ to cr nc •- cr h © < 

I II W II < v £ «J ( 

©cr<NO£crcM©vi«c( 

*— < II II < © X © o 

cuCjCLCiojojiu: 
LL CD £ II LU © L 

CM viOIONOLZLL j: 

>* <©<cm>— © — —: 



cr x 

© X 

CL X 



Z vi 
© © 



X to 
x LL 
cr X LL 

© x o 

© X 

£ x z cr 

ii x lu uj cr 

Vi X x < < 

I * I- - in 

CM X x vi lO II I 

©XX II •* NO 
-J NO X — II 

to X _l Cl i 
*— cr x u_ £ 

UJ CL X — vi © I 

to o x we < © < 



cr £ - i 

< ii cr < 
to cr < . 



© cl it z 

*— © cr cr ui 

w z n < x 

J LU vi i- to- 
il z I — II 

=r i— c j vi u 

NO £ O 

i o i— cr 



■ — © < vi ; 



© © © © © © 
NO LL © U. < U. 
© © © © © © 
O © © © © © 



O © © © 

U_ VO LL LL 

O © © O 

O © © © 



© © O © O O 
*0 LL (D LL nO LL 
© © © O © © 

© © o © © © 



o o o 

=r zr no 

© o o 

© o © 



© © © o 

LL LL 9 no 

© © © o 

© © © o 



© © © © © © 
LL LL K> LL CD LL 

© © © o © © 
© © © © © © 



© © © © © © 
n£ LL 7 LL LL ? 
O CO o o o o 
© © © © © © 



o o © © 

NO LL u. zr 
© © © © 
© © © © 



OOOOOOOOOOO 
IL K) IL CM LL <S LL NO IL CO IL 

oooooooocooo 

CMOOOOOOOOO© 



© © © © © o © 
©0-000 00 
© O O O O CD O 

O O O ON O O vi 



o o o © o o o 

O «N O O O O O 

© © © © © © © 

O © vi o ON O Vi 



o © © © © © © 

o o o o o o o 
© © © © © © © 
o o o © o © © 



o © © © © © 

o o n o o o 

© © © © o o 

O O O Vi O ON 



ooccooco 

onnonaurn 

oooooooo 

OviOOOOOO 



© © © © OOOOOOOOOOO 

O n O A OOOOOOOOOOO 



O O © O OOOOOOOOOOO 

OOO© viOPNOcoOOOONOO 



© O O © © \D o 



O © 



oooooooo 



o o o o 



O 9 o O O IA IT 

© M3 O O O vi LL 

© UJ © < O 111 © 



© 9 © O © 

o o © o o 

© O < © UJ 



©9 00 00 

© vi © © © © 
© UJ © © © © 



© © © © 
ooo© 
© © © O 



OOviOOOOOOOOOO 

0900009000990 

000000—000©©© 

00<0LU0LU00o000 



OOO© 



viOOOOOOONUOO 

©00&00901A00 

OOOOOOLLOviOO 
•< O LU OLUOCMOUJOLU 



© on o os © sr o 

CL O o O N PJ CM 

9 CO CD CO O CO CO 

**■* 9 O 9 m 3- 9 



O On On O ON 

fN. © © O O 

CM CO CO O 03 

H 7 7 (V < 



O ON © ON © © 
O O CM — LL Vi 
a- O tA O CM CM 
fM K) CM CM CM CM 



© ON ON © 
rv © 9 LU 
CM On CO < 
vi 7 7 in 



OOnOnOOnOOs©OnOCOOn© 
A.OOOOO O CM vi vi © © A. 
CMCO«00<090inUJCM©<DrO 
vi77(V<NfONNCM<9N 



O On ON © 
rv © 9 O 

cm on co m 

vi 7 7 IA 



OnOOn©Os©OnOONO® 
OOOOOOOCMOIUO 
cooooo«7iLinoou 
7 (V 7 <7fflini\i<H< 



a. CO ON < CD © O 
<<<<•<<< 
LI U t U. Ul Ul Ul Ui 

© O © © o O o 



LU LL O Vi CM 
<< CD CD CD 
Ui Ui ui Ul Ui 
O © © © © 



A 9 (A NO in «0 
£0 0 0 0 0 Q3 
if\ in u\ u> u\ u\ 
o © o © © © 



ON < CD © 
03 CD CD CD 
IA Ul Ui ui 
© © © © 



QLULLOviCUfOzrlANOf'-COON 

<DCD©©00000©000 
U i U I Ul Ul Ul Ul IA Ut IA Ul Ul Ul u • 
OOOOOOOOOOO©© 



< CD O O UJILOviCMt09IAN0N (O 

©OOU OOOOOOOOOOO 



ui ui ui u< u> ui ui in ui ui ui ui ia ui ia 
ooo© oooooooo©©© 



119 



OOOOCjOOOOOOQOOQOQQOOCj^OOOOOOOOOOOOOO&OOOOOOOOOOOOOOOOOOOQOOO 

OOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCJd 
OOOOOCOO OO OOOOOOOOO OOOOOOOOOOOOOOOOOO© oooooo © © oooooooooooooo 
«JO«J©©©«-»W©©<JU>WW©Ow«JO©©SJtJ©tJ©WtJOOW 4 JU>«J«JW©tJtjLJSj 0 J©©©©U>©O©tj<JtJWWC-CJOtJ«j 

OOOOOCjOOOOtJOOOOOOOOOCJOOOOOOCJOOOOOOOOOOOOOOOOOOOOOOOOOOOoOCJOO 
noso^ohnkj 3 -in^rsc^OHCjr)? tfi'iNoo(hOHNK)a’ir\oNooffvOHNfoyin'«N®(hOHUK) 3 ’ui^\a 3 ffsOHpjr)Tin 
'O'O'C'ONSSN NSNSNSCOOOCOaD (C«eOOOff'^^^^ff'^^^0'OOOOOOOOOOr(HHH*HHWHHWN(M(Mpj(Mfti 
\C^^\O^VO'C' 0 'C'«'C' 0 'C'C'fi'fi'C'C'fi'C'fl^'C'C\ 0 'fi' 0 'fi'fl'C' 0 \ 0 'C\ONKNNNKNKNSNKNNNNNNNNN NNNSN 



Q *- 0 . 

o — o 

< » 

II J o 

cr cr < ~ 



o 

■< © 

o o 



o 

o 



cr cr cr 

x <• I 

CJ _/ < 



o 

UJ t/> 

cr z 
— cr 
u < => 



r i- < 
x u. r 



Oi w4 II 



cn O 
to o 
UJ o 
cr s 
o cj 
o cr 



cr u 

«c uj 

C -I 



< X 
> W II 

ii in 



o a. i 

U. X • 



>• D < cd cn u 

X K M K K K 



X •*>. — 

C > X J 

o a x a 



— II II II 

X CD CD CO 



*- o 

x ■« 



cr ii 
cr 

t— < 



cr _j 
O «j 

o — 



O _J 
UJ CD 

cr o 



CJ S (A 

cl cl s i ll 

~ x o * u. 

x ii a. x © 

w h r i 

I ii X z 

Z h ^ x u 

uj cr i x x cr 

x x x x ►- < 

>- CJ CJ X to 

J H * H K5 II 



♦ cr — 

to cj x: 

< a. co 



? - II O ii x 

_j =r cc U 3 -K 



II 2 H H 
w* Uj a I 



Z I 
Z> H- 

o z 



C X ^ 



X * — X 



cr o o u x — ii 



ii < 'd < cr q ' 



X J -J x U. 
nu_;c*— »ho 
CD — *- X X X < O 



n<zcr- 
i a. c m < < m 



n n K) ii cr 

< M < WL 



O VO 

cr - 
cc 
z •* 

UJ (/> 
X II I 
a 7 • 



CJ ^ 
co cr xr cj 
-l — CJ -j 



O LL * Ll I— 
ui u x - no: iiu* 



X — 
Ui X 



< CJ _l * 



» — — X * X CO CJ CD X * 



X CJ 

*- Q. U 



II 



CD 



X (J ^ H 

i uj _i i a — 

i — cd xi : < CD 

cd «* >— x — to cr 

cd cc o in cd < cr 



cr ih 

X X 
II CJ CD II to 
CD H- || CD 



* O CJ 

cr * x 0 . 

CJ * < CJ 



X X X « U w4 






: vo n 



to < 



X CO CD CD CD 



i -i x or cr i 

n u cr i j o 
cd o " o m a cmx 



cr — 

i o - : 



i-*o:rcrr- 

U X < < - uj 

u * to h- c u 

U X X u ii U 



o o o o 



© © o © 
© o o © 



o CJ o o o o o 

u m u x u oo u 

o © o o o o ® 

o CJ O O CJ O CJ 



© © © © o o © 

U. CD U. U_ U- 7 

oooooo© 

oooooo© 



o © © © © 

7 VO U U 7 
© © © © © 
O 0 7 0 © 



© o o o 
VO u u u 
© © © o 

0 0 7 0 



© o o © 

U LU u U 
© O CO © 

o o © o 



o © © © 

U U U 7 

© © © o 

o o O O 



© o o © 
u u in u 
© © © © 
<*4 © © © 



o o © © 

7 U U U 
© © © © 
O O O «H 



© o © © 
u u m 7 
© © © © 
© © © © 



o © © 

VO U 7 
© © © 
o o o 



o o o o 
mono 
o o © © 
© © o © 



© © o O CJ o © 

n n n o n o n 

o o © o o © o 

W O 0V O <D O O 



CJ O CJ O © c © 

n o o m non 
CJ o © © o o © 
0 v © ^ © © © © 



o © © © © 
o n o « o 
o o © © o 
o © © <o o 



© O © O CJ © 
n o o n © n 
© © cd o © © 

O *4 O O O O 



© o o o o 

m o o m o 

© cj u cj o 

a> © © © 



o © cj © © © 
o o n n m n 
o CD o o © o 
o CD oo o © © 



000000 
n m o m n n 
QJ o o o o o 

CD O O O CD © 



© ©CO 

o n m n 

o 000 

O © CO © 



7 0 0 0 
OOOO 
©OOO 



*■4 O O O >D © © 

o o o o in o o 
00 0 © W O o 
X O UI O UJ © © 



OOOOOO© 
0 0 7 7 OOO 

O O o o o o 

UJ © UJ © © © o 



© © © ^4 © 

O 0 0 7© 

O OOO© 

o ©OOO 



OOOvv£)\novO*H«HOOOOCVJOO©OOOOCJOO OOO 

o7«H7inotno770070oino7tno70oo 070 

OCJOUUOOOOCJOOCJCDOCJOOOOCJCDOO 00 © 

OOOOfMOUIUJOOOOOOOUJOOUlOOOOO 000 



Ov ov O © 

OH O CD 
CD CO CM CD 
7 CM CM © 



ON© Os CJ Ov O Ov CDOOVOVO 0 VOC 
OOOUInUIO ©OCJOMHOID 
CDOCDOoOOOOCJ 7 UOOCACDCMCD 
7 CM 7 < 7 «-4 < < CD in !T CM CM CM O 



© Ov Ov O 
O O O CD 
VC ao CD CD 
Ckl 7 7 © 



© O' O' O' Ov O 
OOOOOO 
vo ao aD ao ao 0 
CJ 7 7 7 7 © 



Ov © Ov (Tv Ov 

O © O © *4 

oo cj 00 co © 

X < 7 7 CM 



© ^ CO O Ov © 
CM © © O © CD 
U CD CJ O CD CD 
O O' Ov O 7 O 



Ov Ov Ov O Ov O 
OOOO©© 
ao ao ao CJ cd O 
7 7 Ov Ov 7 © 



© © Ov O 

CD O O CD 

CD VO ao CD 

© CM 7 O 



O' < cd cj a 

OOOO o 

in m ui li in 

©000 © 



ui u © *4 cm m 

o o UI UI UI ui 
ilk Ui Ilk in U. Uk 

© © © © o © 



ffinvoN c ov < 

1 1 1 UJ UJ UJ UJ UI UJ 

u'k m in u> u> ui m 
© © © © © © © 



CD CJ O UJ U 

1 1 1 UJ UJ UJ UJ 

ui m ui'u> u> 

© © © © © 



u u 

© o 



CM fO 7 m VO 

u u u u u u 

m Ui Im Uk Ui Uk 

o o o © © © 



CO O' < CD CJ 

u u u u u 

Uk Uk Uk Uk Ul 

©OOOO 



O UI u 
u u u 
ui in lit 
OOO 



OHNnrin'os 

00000000 

VOVOVOVOVOVOVOVO 

©0000000 



OO O' < 
© © © 
VO VO VO 

OOO 



120 



aoQO&OOC'OOQQOtaCJ'OOQOQOQOOOOOOOOOOOOQOOOOOOQOOOaOOOOOOQuCaQOO 

©©© 0 ©© 0 ©© 0 ©©©©©© 0 ©©©© 0 ©c©© 0 ©©©©© 0000 ©©©©©©©©C 50 ©©© 000 oo 0 C 3 i=,o 

oooooooooooooooooooooooooooooooooooooobooSoSSSoSoSSSSSSSSS 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

'fllS( 00 NO^(VJ» 03 ’ir' 0 rs( 00 sOH(NJ» 03 -|f>Nf)Na 3 (hO<H(\JK 57 in'firsfflChtj^rvJ» 03 '^^(sothOiH(Vl* 13 -in'firS(DrKO^ 0 yf 0 

(\JMNNf 0 K 5 K)«l 0 ni 0 K)rt«ffff 5 -a > 3 ’»a' 0 > 3 ' 5 I in»riUMf>tfMfMr\lftlAin'fl»Cv<|v 0 v 0 ' 0 »fl^^ ( 0 NNNs r s}(ls N ® N(8(0(OO 

rs.r^r^ps.i^f^rs.p^rv^pxfs.^^f^rs.rs.p^r^rs.r'Hrvrvfs.rxfx^rvr^fv.r^r^r^r^rs.ps.rs.rs.rs.rvr^fvfN.rs.rvrs.is.rvpvfs.rs.rxr^rHrxts.f^rs. 



o o 

o o 
© © 
© © 
O o 
=r in 
® a> 



ni a 
o o 
o o 



<<11 **s 



x r < 

a. •* *1 

X O <♦ H- 

© lj < o 
CE LU 

I © » 

>- < < z 

>> II LU O 

x cd er u 

X W K X 



X Nl 
X 2 O 

c. a O 
O N II 

ii ini cr 

n ii « 

< m r 

MMX 



CE or CD 

CO X X 



z 

© - 

— cr 
CO o 

o 

I- < 

I 

© o 

— UJ 

cr cr 



© LL 

— s 

(/> UJ 
Q. —I 

r uj cd 
X >< o 
-> — 



•* x 
>- © 



4 C ini 
o © 

Ll o 
II 

X CE 

0 — 

UJ z 

1 •* 
O x 

X X 



— K> 

ISI x < 

x rst (/) •*> 

X 3 O 3 © 

© 3 © UJ 3 © 

O N II I/) N 3 

ii nj cr u isi 3 

K) II — UJ ll II 

< CD r CD CD 

x x x a. x x 



X © X ISI 
3 O X isi 
3 < S N 
II I 3 w 



cr cr © 

to x x 



— cr 

i < 

co r 



o x 
o Ul 

cr cd 



CO 



_/ r ii a 
Q. < h z 



X — < I- _J 



X O U. Z Z CE 

►- CL — LU U. LU < 

r » i x ►. i r 

«"l II r4 ►- UJ -s L- II 

U fi (C CD ^ CE 

—I I r O S3 — 

x s o a r < cr 
h x m c - ~ co ►- cr 

i- o in < r cd o < 

•< z i« ii z ii iiz co 

cr cr uj ce j uj w ii 

II U. CL X X © ST 

fN — ©CD3CDCD3ZCM 



x 

o cr 



cr i < cl 



r x u. +4 



i cr ►- — »— ii 

x r < cr 

J s (J to « 

- cr cs < cr 

JJ — cr u. co ►- 



ii j « — 



X © ST < 
3 2 CM X 



co i u a. i 
o x x r * 

I S o ►- O « 

cr h -5 * 

- UJ H « » 

r ll co cr * 
ii ll r — * 
cr _j r * 

< LL II X 

CD X — CD * 



♦ NO 



Z> X *-l II 

CL CL I cr 

Z Z I- < 

— — z cr r 

X < CD 
uj uj o r 

j j r ii o 

a. a. < s z 

Z Z H- ♦ < >- 

< < LL CE — 

X X — < H- _J 

uj uj x r — ii 

KKCOCD JN 



I O X 
O LU 

cr cd 

t a 

: <-> Ll Z 
CL — LU 

r - x 

i ii — 

> — cr 



<rH — PO 



X X r* 



-j i r o — i 

x — . o ce cd r • 

h x n cr - L S -s ( 

o s < r co cr cn 

z vo ii z ii r — ii : 

a: cr lu cr r j i 

Ll CL X Ll II 

— © CD 3 CB M CD CD : 



: r cr z z e 

c II < uj to I 

■H CO X Z •* 

l I — O ►— LU — — , 

: x *s © x cd < 

U < C U H- CD CO . 

: — w o ce ii 

• cr uj ii a. cr » h j ocllc 

> < LL CD — Z CO — — 

co u. n ■* z ii e h z - : 

> II _J UJ CE < 1 - 1—11 — l 

> tt < cr z u. me«3 : 
! CM X Z 3 cd — cdcd<z: 



ooooooooo 

U 3 LLLlLULlETLlLlU. 

o o o © o o o o o 

OOOOOOOOO 



o o o o o o o 

U. U. LL Ki ST U. LL 

<X> © O O O ® O 

♦I (VI o c u o u 



o © o © © o o 

Ul Ll U. fO ET so ll 

® © © © © © o 

— © © O © o sr 



© o o o 

O Ll Ll VO 

o o o o 

© © o © 



oooooooo 

lLU.UJb. 7 liU.lL 

oooooooo 

oooooooo 



© o o o o o o 

Ll U. Ll LL Ll rO =7 

o o o o o o o 

o o cm o © o 



ooooooooo 

ll ll ll Ul b. Ll li ii Ul 

ooooooooo 

OOOOOOU-HO 



OOOOOOOOOOOOOOOOOOOO© 

oronnoooffinffiftftoffinfimnpio 

OOOOOOOOOCDOOOOOOOOOOO 

OOOOOO^OOOOOOOOOOOOOO 



© O © © o 
n ff) o o m 
© © © © © 
Cj O O © O 



©OOOCOOOOOCO&OOO ooooooooo 

ors© ooooo«n©a->ps<noor> ooenoooooo 



©OOOOOOOOOOCDOOO© OOOOOOOOO 

ocooooaxcoooooooc o — o^-tocoo® 



©SOSJDOOOOOO— OCMOOO O © O fM © © 



© © © as a 



D 7 UlUUOtrC 7 

©U.U.OOOOOO 

OOCMOOOOO© 



7 inu© 0©007 

ooooooooo 

OLUOOOOOO© 



OOO o ET O — 3- 

CD © O © O © © O 

OOO © o o o o 



o SO SC o O o 

o sr in o © o 

©©©OOO 
© © CM © © © 



© O © Os © -4 O 

7 o 7 n tr 7 in 

o © o © o o o 

O O © © O O LU 



CM O O O O 

OOO O o 
CD O o © O 
o © o o o 



© CM Os © O © CM 

E 7 O — © O © O 

o e» o o o o cd 

© © © © ©I © © 



© CT Os © Os O Os O Os 
OOONrlMOOO 
sCOOOOLLOOO 
nj 7 jonjo <<7 



Os O Os © O Os O 

© © O © CD O O 

O LU O © CD O O 

Os Os ST © © < < 



os a 0s © © ©ok 

O © O O CD O © 

O O O © CD so O 

Os Os sr © O C\J ST 



OOO © 

CD © CM O 

CD O O so 

©s r sr cm 



OsOsOOsOOs«)Os 
©oin — sroo© 
®®oou.®o® 
srsr©CM©<<sr 



O Os Os O Os © o 

© O O O O © CD 

O O O LU O © CD 

sr sr Os Os sr © o 



Os®Os®GjOsOSOs® 

OOOOOOOOO 

ooooooooo 

<<sr»STErsrOsOs 



(DOQujU.OHCMnsin'CNOOsXCDOQUJU. O rl (M n 7 

©©©© — — -H -H -H CM CM CM CM CM 

© so so © © so so VO so SJJ SO SO ©J so so so so so <o so so © so © © SO 

OOOOOOOOOOOOOOOOOOOOC OOOOO 



in © n o os < 
CM CM CM CM CM CM 
© © © © so © 
©OOOOO 



CD O O UJ Ul O 

CM CM CM CM CM K5 K3 

© © © © © © © 

© © © © © © O 



(M IO 7 in © 

m n n n n 

© © © © © 

© © © © o 



r* O Os < CD o © 

IO fO TO to CO K5 n 

© © © © © SO © 

© © © © © © o 



121 



0 0 0 0 3 

o o o o o 

o o o o © 

u w u & u 

o o o o o 

<0 N CD ff O 

60 CO CD CO (h 

r>. fN. r** r>. r** 



OOOOOOOOOOOOOQOQOOOOOOOOOOOOQOOOOOOOOOQOQOOOOOOOOQ 

SSS2SSSSS?° 00000000000000000 ° OC)00 0 0 OOOt->00000000000 

OOO OOOOOOOO o o o oooooooooooo OOOOOOOOOOOOOOOO OOOGOOOC 

OOOGOOGOOUOOOGOOOOGOGOOGOGOOOOOOOOOOOGOOOOGOOOOOGW 
^^CO»lA'ONeO^°TH(\(K)3 , (f 1 \ONO(hU»CMO»in'OKCOO\0^<\Jf07|f|cONc(hgiH 
(h0>0\0\0c(hoo ooo cooooH*iHHH^»K»cHHfy(\jc\j(\(\jrgf\jcvfvifg>oK) 
NNNNNNNr>NeOCOCOCOCOCOCOCOCOCO©eO©eOCOOCOOOOCOCOeDeotDffi(OCC(nmm 



C^K)3 , in\0Ne00'O 

- - - - .... . . to K) rO K) « (O n K) J 

ffiffiffiffiffiffiffiffiffiCOffiffiffiffiffi 



O O o o o 

o o o o o 

o o o o O 

G u u» u g 

O O O W o 

*C MO T (A 

77777 

GO CO CD CO to 



CM 



to O Lj 
a. to _j •- 
DtflUJlJ. 
►- LU « I 
UJ a, LL CM 
03 Q I Ll 

0 < 

H- < II to 
Z KD Z 
•- o < z 

O Lll ■> 3 

Q> a: cr ►- 

1 < wU 

o < x z 

Z II M M 

~ a 



< o 
z 
o < 



< < or i 

II U O Oc 
CE — O LL 

■< o ■< 
CO to 
- _j a z 

-J Z 

< a u 3 
cr — 

ii o ll lj 
ffi 2 I Z 



< o 

-J 

a uj 

o <— 

U. LL 

I 

3 -v < 

3 -* 

lli v uj ffi 

►- «C »— — 

< < < 

-J o -J X II 

o < o uj o: 

toujtom — 
~ Z - * 2 

■* we w* z w* 



O ffi ^ 
H X < X 
»■* X v* 

m ^ o h* 
w fv z a 

< z < cl 

ll L O 

ffi o > m 
- o 
uj < z 

< -* « 
>- ffi ►“ * 
< o uj to 
II UJ to 

IO X Ll UJ 
C LLI cr to 



C a. Crr — 

Z — I o 



io o in a o 

x - XU J 

H J - 1 UJ 

a* -c r* o ~ 

CE > Z Ll 

a- z a. a i 

O — O UJ IE I 



a cl 
=> => 



o cr 

. CL <_> 

: cr r Q. 

© <2 

: a. s ii < 

: (_> G CE ll 

> ll H U Ti 

• H O CL I 

II II Cx 



i * ^ z r < ~ 

C_> - * ffi y < ll _j 



O * < O Z l 
Q*-IIOXlO K K) 
Z X II LL X ■< 



t_> z o 
o 2 o 

3 «< ce <e m. z 



H- II 

to f* 
- I 
E ffi 

2 K> 



ffi ffi < 
♦ ♦ : 
K) ro 



12 0* 
n u cl * 
<12* 
►- II * 

Z Z Z Z H a 

uj uj uj uj > I * 

I I X I O I * 

>-»-►-*“< o * 



to — LL * 



> ffi I Z - ll < Z ll < 



*“ *“ a - uj i 
UJ UJ K) a. cc X 

o o < o z uj : 



1 «l N K) - 



< z to z — z 

II UJ Z UJ 

K) - IO I II X 

< < CM 2 ffi 2 



m — z * > < 

- — UJ O O l 

m o *- _i < ■ 

< UJ to 
II X K L L I 
ffi UJ o — — < 



j j cr o. cr * 

*- X — * 03 I 



: mm mm ll v* || 



z •» 

Z O z 

o a. — i 

a. z >— z 

i z z < — ii 

O < II J - I 

iL ii *c ii — i 

i o z I r>* _j 

i ii o x n *. k> 

'*-»zx<z3<z< 
■ i z 7 ii < z ii < : 
o x uj < * oL<N£r(/)<cr(/)' 

►“ *— —l * or *—■*■ rr n n 

IO U UJ « J IO * LunO-TCfOlOrlM 

< CO to < •— < * •*o<o<cm<<«-*> 



Z 2 
-II 
•* ffi 



OS 
1 _l o 



z o 

O Q. 

Q_ Z 

z z < 

O < ll 
fl. II H 
O Z I 

II o x 
z x 
l z r>. 
u < n a. u 



O G 
K3 LL 

o o 

O G 



o 

7 

o 

o 



o o o o o o o 

VO M) LL o Ll ll ll 

O o O O CO O O 

O o O O O O o 



o o o o o 

VO Ll O Ll < 

O O O O O 

© © O G © 



OOOOOOOOOOOOGOO 
LL Ll CVJLlLLZLLLLZIlLlLLLLU.7 
O CO OOOOOOOOOOOOOO 
O O OOOOOOOOOOGOO 



o o o o o o 

Z Ll Ll Ll 7 Ll 

o o o o o o 
O O o G G O 



o o o o o 

vo Ll O Ll < 

O O O G O 

© o o © © 



O O O O 
U ll CM Ll 

o o o o 
o o © o 



O O O G O 

VO Ll O Ll Ll 

o o o o o 

© o o o o 



GOO 
n «r> r> 
ooo 
ooo 



g c o © o © e 

e> « rr r> o r> o 

G O O O OOO 

o o o o ooo 



©©GO© 
0 0-000 
.G O O O O 
O O O Ox O 



o o o o o 

o o o O an 

o o o o o 

O Ov o o o 



G O O O O 
o o o o on 
O O G O O 
O f* O G O 



o o o o o 

cn r «rt r ft 
O O G O O 
O O O O O 



o o o o o o 
cn ci o ** o on 
O O O O O G 

o o o o o o 



o o o o o 
ovnoo 
O O O O G 
O O O Ov o 



©coo 
cn o ft n 
ffi G O O 
O Ov O f* 



o o o o o 
0 0-000 
O O O O G 

o o o o o 



ooo 
o a- o 
o o © 
ooo 



o O © o o o o 
© g sr © o o o 
O o VO O o o o 
O o UJ o o o o 



o o o o © vO O 
©o’ goo in b 

O VO O O O f* o 

© uj © < © uj < 



O vo O o o o o 

o ia o' © a* © o 

O o © o o © 

O UJ o o o o o 



O vo O LLI <r> o 

j 7 g in in d 
o o o o o o 
UJ UJ O UJ UJ o 



O O O O O vo 
IA O G 7 o IA 
O G O O O O 
UJ O © UJ O UJ 



O O © o o 

© 7 © G © 
O VO O O © 
O UJ o < o 



VO O O vo 
IA O G IA 

f* Ci O f« 

UJ < O UJ 



o o o o o 
O 7 O o G 
o vo o a o 
o uj o o o 



ooo 
ooo 
O CO 3 
O 9 O 



G O Ov G Ov 7 CO 

o vo O ft* O <M <Nl 

ST 7 CO CD GO CD O 

ni eg y o < < 



O Ov O Ov O Ov Ov 

VO O LA © ft* O O 

7 co ll co O cd eo 

CM 7 0 7 f* 7 < 



O eo Ov eo Ov ST Ov 

o o o o o rvj o 

O O co O co CO CO 

m < < < N K) 7 



ffi Ov Ov ffi Ov O 
O G O O O ffi 
0 0 0 0 7 3 
N N Ml K) N O 



Ov Ov Ov Ov G Ov 
0 0 7 0 3 0 
CO Ov CO CO f-c CO 
7 — ■> fty 7 CM 7 



O Ov G Ov O 

VO o Ll o fs. 

7 CO CO CO O 

rvl 7 O 7 CD 



7 Ov O O 
Cm o O Cm 
ffi CO O CO 



O Ov G Ov 7 

VO O N O IM 

7 ffi Ov ffi ffi 

CvJ 7 O 7 7 



UJ LL O 
K3 fO 7 
VO vo M3 

ooo 



- MO 7 
7 7 7 7 

VO vo VO vu 

O G O O 



VO VO 
OOO 



ffi Ov < 3 G O UJ 



VO vo ffi vo vo ffi vuj 
G G O O O O © 



llOHM07invON« 
7IAIAIAIAIAIAIAIAIA 
vOvo vo vo vo vo vo vo so mj 

©OOOOOOOO©' 



Ov < ffi 
IA IA IA 
vo M3 vo 
OOO 



O 3 LLI Ll © f* 
IA IA IA IA vo vo 
VO M3 so vo VO VO 

o o o o o o 



MO 7 IA M) 

vo vo vo vo vo 
vo vo vo vo vo 

o o o o o 



fM ffi Ov « 
VO VO vo vo 
vo NO vo M3 

o o o o 



m o 3 uj u. 

vo M3 M3 M3 M3 

M3 vo M) vo vo 

o o o o o 



122 



OOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOiJOO 



OOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOUOOOOOOOOOO 

oooooooooooooooooooooooooooooooooooooooooacooooooooooooooooo 

OGOOOwOOOOOWOLJOOOOOWOWwCJOWOLjOfcJOOOOLrfOOOOOLJLJLJLJWOOOOWOOOWOLJOWLJ© 
GOGCjOOOGOGOOOOOGGGOOGOOOOOOCJOOoGGOOOCOOOOOOOOOOOOOOOGOOOOOOO 
« ® ^Othniot^'omc ONOHNfoyift'Os® ^ o <h Mro?in®NooN&HNf07tn®soo thOHNfojiA^Naj^OHrofojiA 

7T3-3 , ini/iininioi^i^^u^invo'0'0'J'ovo'ou)vo'osNNNNNSNss(c<o(i)ai®oco®offia\ff'ON^ff\ffNa\a\avthoooooo 
B®e®a)«®®®®®®B#®e®#tt®®e®cue®®eee®c®®®co®®eooajoa3#®®®a3*c®#ftiO ffChP'0\5' 



o «< 

o 

o e e 
a. © o 



o 

2 



CO UJ 
>■ 

o cr « 
*- o w 
3 

a. uj _j 

2 > O 

3 — 2 
“> CO — 

■* 3 W 



> fO 

— < 



II <-» w 

fO < | 

< w O < 



^ /-> •< 



a * 

o X 
cr a_ * 



^■4 x 
II I X 

O x 
CD — * 
CD x 
cr o x 



to 3 x 
< O x 



j — cl x a 
0 2 2 x 0 
II x O 

in it h * < tr 

> I X II •< 

— CD O x a 2 

H- — X < || 

0 — 0 X 2 W 

UJ QC © X W ♦ 



W < © X 



o *- < 
e o o ^ 
< tr z ii 
2 CD 

II u z 
a: — uj -» 

■< -* x ^ 

2 ^ l- < 

m cr w 
2 O 

o - o ►- 
2 cr cr o 
■« — 2 
2 2 ll 

i— li uj ki 
: - ioi< 
i -I «< 2 W 



r i- a 

CD O O 

«* 2 CU 

cr ii — 2 

— a cd n 

2 — CD — 

ll 2 II I 

CD CD O 

O'"'— o 
2 >• cr cr o 

< w 2 — -I 
II 2 ►— 

to CD to II 3 

< M< ffi O 



or * 

O x 

» Cl x 



O x 
— x 
O x 



X o o x 




/s — X + cr 

n e -» uj cd — 

■< ^ CD ♦ 2 

>» 2 cr to n 

II 2 2 -< O 

o e -» lu 

2 < (Ol 2 2 

<«. a 2 < i- lu uj 

< CD II 2 2 

<2 CD o cr ►— »— 

HO o — 

♦ — Z O e 2 » H- 

+ < 2 II O CD 

t* cr < 2 m < < 

* ■< I- uj ♦ 

<2— (OllOlLlt 
X CD J < J < •- — 



X X 

cr x x 

OX X 

Cl. * ex 

2 x «t cr o * 

II x /s — CD x 

■rl X II 2 2 X 

lx II II X 

OX V CD W * 

— X IX 

Ox O O — x 

OX 2 2 3 * 

-J x < ■< CL. x 

►- x l- * 

3 x < K) 3 x 

ox W < O X 



0 ex < x 

ll e 2 uj x 

< «k CD 2 e x 

>- 2 e uj o x 

11—2 2 e X 

o e 2 UJ »- 2 X 

2 < 2 II x 

-c e 2 ii *— > *-i x 

<. CD o I x 

<2 CD o — e ■< O X 
HO 0 2— I- x 

1 ^420eCD2*— ox 

♦ < 2 ■« II O O X 

th a: < 2 io cd z j x 

Ul < I )— X 

^ 2 — to X II IO U. 3 x 

W CD _J ^ » CD < — O x 



e 



♦ 2 

•< II 



•< — 
2 2 
at ii 



<* 2 — to 
* D J < 



X o X iH * CM 

XX x X x X 



x k> x 7 * in x so i s 

XX XX * X XX XX 



x o x o x o 

* e x e x e 

Cl cl cl 

w © wo wo 



x O 
x e 




o o 

o o 



o o 

o o 



0 0 0)0 
©ooo 



o o o 
o o o 



o o 

LL 7 

o o 



oooooooo 



o o 

LL 7 

o o 
o o 



oooooooo ooo 

LLLLLLLLU.LLLL7 LL LL LL 

oooooooo ooo 

oooooooo ooo 



c o o 

» m O 

o o o 

o O o 



o o 
m o 
o o 
o o 



ooo© o 

o cj m cs tn 

© o o o o 

O O O -P 4 O 



LL O O 

ooo 



o o 
m a 
o o 
o o 



oooooooo 

C 4 r»ar»»)«'i®»© 

oooooooo 

oooooooo 



o o 
m r> 
o o 
o o 



oooooooo ooo 

otMnooff>ff>o o o tn 

oooooooo ooo 

oooooooo ooo 



o o o 

o mo 

o o o 

O UJ o 



7 0 M3 M3 O f\/ \a 

70 7 in o 7 in 

O O LL LL O O O 

UJ O O CM LU o UJ 



7 0 0 O C3 

7 7 0 7 0 

ooo o o 

UJ o o u o 



sOVOvoOOvoOA 

7inino770© 

LLLLOOOOOO 

©CMLUOLULUO© 



VO O VO VO M3 O 

in o 7 tn u\ o 

O O LL LL O O 

LU O O CM UJ O 



O UJ © O M3 M3 M3 

7 in in o 7 in in 

O O O O LL LL O 

O UJ LU O O CM UJ 



Ov O 



© 7 
7 CM 



OS o 



7 CM 



Ov On Ov to 

o o o o 

® CD to O 
7 7 << «< 



Ov Ov Ov O 

O O O -rl 

CO © © 7 

7 7 7 CM 



ON O 



7 CM 



O'nOvOvcDOvOvO'O 



CD®®0®007 

yl<<SS«(M 



Ov O Ov Ov Ov GO Ov 

O LL O O O O O 

CD CM ® ® ® O ® 

7 CM 7 7 ^ 7 



Ov Ov O 0 N Ov Ov 

o o — ooo 

ffl 7 7 ® © ® 

O N CM 7 7 7 



O W CM 

I s - N N 

VO VO VO 

© o o 



to 7 
rv 
VO VO 

o o 



in ® s ® ov 

rs. fs. fs. h*. 

S4Q \Jj VQ \Q 

o o o o o 



< CD O 
r-» 

VO vo vo 

OOO 



O UJ LLOWtMIOOinvo 

r^r>. r^ne©©©©© 

\OM) VOMJVOVOVOVOVOVO 

oo oooooooo 



rv© OvXCDOdUJLL© 

O ID ®ffiffl®®®®Ov 

vovo vovovOMJvovovOvo 

oo oooooooo 



H N fO 
Ov Ov Ov 
vo vo vo 

OOO 



123 



o o o o 

© o © © 
© © © © 
Cl © O © 
© © © © 
\0 N ® Cs 
© © © © 
os os o- os 



OOOOOOOOOOOOOOOCJOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOQOOOOOO 

S2S2SS22222 oc,ot,000000000000000000ooooo oooooooo©©ooo©©©t,© 
©©©©©©©©©©©©©0©©©©©©©©©©©©©©©©©©©©00©0©©©0©©©©©00©©©0000 
^ S S ^ ^ ‘- > ^^'- , UJ , - , ‘~ > ^“ > N_JLJCJW©r_>©©ujt_>(^(»j*_»©t_>UJL>©©t»>U>< - >CJ©©UJ©UJ©uJ^O© 

©o®©® ©©©©©©©oo© oooooooouooooooboooooooooooooooooooouoooo 

©^Nrt?invON©^O^N l0 3-|fl^SfflOs©^N»03’in'ONffl(AO^(M(03-lf t ^N«5v©HNn3-|nvONoOs0^ftjn3-|A 

^rTt H ' HH ' HHH<v,ww<y<v,<NJ<vNW<N,K) ' o ' 0K)K,K,K,M ' or,o,5r3,3,3,o ' o ' ; >’ ,y:J '^^^^^inif'Wir>ir"«'fi'0'fl'0'0 

Os OS OS Os OS Os Os Os Os Os Os os O O Os O O O Os OsOsOsOOsOsOOOOsOOOsOsOsOsOsOsOsOsOsOOsOsosOsOOsOsOOsOsOsOsOsOsO 

,H*HAHAt*HAtAt*HAH*HAJAt—l*HA“IAt*HAtAJAHAH*HA-<AH*HA«f*HAtAHAtAHAHA-IAtAHAt»t^*HAHAtAHA-IA"IA-<A-<*HAtA“IAH—*^H,H»H,HAJ 



(o U i 

K) LU 
< • x fr UJ 

or u lu d uj 

At- a -j o 

II V) I o < o 

2 O «J > o 

uj *- t- a. 

LU © LU LU V O 

H J u LLt— 

©<►—*-© II CL 

c > O 2 => 

LU 2 ►— XI f) ►— 

(£ >• UJ Uj (C < UJ 

CC U Uj 

UJ K I* »t IU l« K 



2 

o 



o 

o 



o 

o 



X 

X 



<n /c m 

< II A A K 

ii — ( cr 
*- V'' ♦ UJ 

UJ < < > 

U) Q v v Z 

LU 2 < < © 

x < o 

¥t It M M 



>•11 w 

< 

•o x 

o o 

A* O *- 



A < < >- 



< a 
w o - 

< o 



< W v 2 



_I CO II > 

m co cc 2 
© uj < o 
0X20 

o o ** •* 

0 
< 

1 



Cl x 

2 x 



o x 

X O 
O CL 



CO 

LU —I ; 

2 I 
CD © ►— 
t- © 

II 2 O. : 
© I— I 
to © © ■ 
< u o 



a -> x < < o x x* 

< -X 2 2 O *- II Ox 

CO CM X ffi X XX 

x o < x n o m cm 2 x 

I < a llx 0X0 X II x 

co a) x o x h z « cr q < »h x 



-J II O CO •H X 



to K3 •— to 



so CM © I 

A < M I 



< < O I 
2 2 0 *- 
ffi X 

II O 

0X0 

A2"Xfll 



• *- X I CM 2 x 
CD *4 x II * 

> I- A I- < *4 X 



II O ffi X © 2 



II © X 
O X 
CD V X 



X — 2 ffi - 

< A -H UJ ♦ 

2 — X X to I 



*- X t- x 

2 A- II © X 



X AC 
X V 
X A* 



-<0 2 
: 2 o t- 
ffi X 

o 

0X0 
■ Z ~ X -H 
< \ < 
- 2 

: a- -t x ii 

— X 2 



O X 
> *■* II o 

© 2 At X 

< ffi I CM 2 

At A At x II 
CD < *- X t- < At 

II © A- © 2 I 

I 2 2 X t- 

II t— II © 



X - X 

X JA < 

X a X 2 
X < < CD 
x V- 2 
X < II O 
X w A< z 



::*ffl<<~<om>* x 



* m 

X X 
X CM 
X O 

x X 



x O 
X X 
X 



© 

3* 

o 



o o © 

LL S£> 3» 

© © © 
O © © 

© © © 
©or* 
ffi o o 
© © © 

© © © 
© © © 
o © © 
UJ o © 

OS © © 

© CM X 
® Os CM 
3 1 CM CM 



o © 

o o 
© © 
© © 
UJ o 



oooooooo 

LL Os LL LL CM L. CM Ll 

oooooooo 

©©000700 

oooooco© 

trrttnooAPi 

©OOOOffiOO 

flD©070cD0< 

O O sfi U O U O At 
GOinoOCOCJ 
OOVDOOOOO 
LUOCMUJOOO© 

Os © OS Os © 7 © O 
0X00 ©CM© CM 
COFOCDCOOCOOCD 
7CM77©7®7 



o © © © © © © 

X X X X X X 7 

o o co o o o © 

© © © © © © © 



© © o © © 



o o 
© © 
o o 
© c 

U> CO 



© © © o © 

o © n — r> 

© o o © © 

© At © © © 

O O CO O o 

\OTin?o 
. o o o o o 
il O O UJ o o 

s Os O Os Os CJ 

> o o © o rs. 

> ® O ® ® to 
• < < 7 7 CM 



O O ( 
O O l 



vO CO < 

tr in < 



o © 

o o 

© o 
o n 

O CD 

At © 

o o 

7 7 

o o 



© CM © © » 



o © © o 
X X X NO 
©GO© 
© © © © 

© © © © I 
O O or* O I 
ffi ffi Q O < 
© © © © 

so CM O O 
7 7 7 © 

o o o o 

© © © © 

i Os Os Os © 

» © o © © 

i O O CD IO 
' N CO 7 CM 



o o 

© © 



r> © 

7 © 

o o 
o o 

OS © 



OOGOOOOOOOOO 
XXXXXXXXXNOLL7 
OOCOOO OOOOOOO 
OOGOOGOGGGOO 

OOOOOOOOOOOO 

oooonr*rtnr>r*A4© 

©OOOOffiOOOO©© 

O © © At 7 077© CO© 

cocoooooxiujoono 

7 U, O 7 7 O in O © C 7 © 
XXOOOOOOOOOO 
0CM000LU<<<000 

Os O' OscOOsOsOsOsOsOOs© 

ooooooooooorA 

COCDCD(J®®®7a5K)(DK) 

77<<777fA7CM7CV 



O © 
O O 

o © 
O o 
O O 
O O 

co M3 



in so n 

Os Os O' 
so so yj 
© © © 



<fflOOUJX©At 
Os Os Os O' Os O' < < 
NONQNOSUMJNOVO Ml 
OOOOOOO O 



CM to 7 in NO N ffl 

<<<<<<< 

NO yi NU NO SO Nil SCi 

OOOOOOO 



Os<ffiOQLUX©AtCMtO 

<<<<<<<ffiffiffiffi 

ooooooooooo 



?in^N<D^<ffiooujUi o^h 

Q (D 0 Q Q Q Q (D CD CD ffi CD O O 

S£) ^ \Q ^ ^ ^ yQ ^ ^ \Q 

00©0000©0©00 OO 



12a 



OCOOCGOOOOCSGOOCO 



ooooooooooaaooooooooocscaooocscsQOooooooofijooooao 



o o < 

•J 3 O. 1 

VO ' 
O' On ( 



>000 
O H IM 



O O G O 

n 7 in vfl 
r>.rs.r<.f>o 
On On On On 



o c c o o 

rs ffl ff\ O H 

rs rs rs SO 03 

On On On On 



OOOOOOO OOO OOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOwww 

OOOOOOO OssLjGGGCGGGLjGGOGGG 
OOO U O 0 ° CN Ci 1*1 <S (S AAAr. 
NK>ffin\flrs(DONO^(Njr) 3 ’in\flNOff' 
<SO<D<D<D<OCO ®OnOnOnOnOnOnOnOnOnO\ 



00 OOOOOOOOOOOOOOOOOO OOOOOOOOOOO 0000 

000&0000000000000000000000000000000 

NOO\OiHMHJ^\fiS(Dff'OHMnffinvON<DffvOH(MIO?in'CNffl^C»< 
ONeNONONONDNONDNONONaNONDNDNONONONONOOOOOOOOOOOOOOOOOOOOOOOGOO 
HHHHHHHHHH^WHHHrlHHMMNMCMMrgNCMNWCMCMCMCVMNNMfNjCvcviNtMCMN 

* * 



OOO OOOOOOOOOOO 00000000 
0000000000000000000000 

t_>L-<=ioGGCCGCGGCGCjCGOOGCG 

r> ft *■ 1 ft ft* ft ft r 1 r < ft ft* ft f'l ft* ft q ^ Q 

eg ro ^ in 
cm cm cm cm 
0000 



~ Z 
>» < 
s* o 
II — 
CD LL 

•S Z 

(/> o 

to — 

UI V) 



cr w 
— 11 
r od 



0 >- 
< 

1 UJ 
< *— 
11 — 
ro cr 

< 3 



< LC ^ 



Z — -J «S 

o cr cd m 

o 3 d w 



▼4 fO II Tl H> O 



o 

o 



=> UJ D 

CL > CL 

f- Z H- 



CD <r-> >- «- 
3 >* ^ ll 

I/) w II « 



•* W UJ (C K K Kt 



cr >- ▼g ♦ ♦ 

Ul v 4 < < 

» II < w w 

z cr w n 11 

o — 11 ro ro 

O £ CD < < 

m X* M «t 



a cm 
o cr 
a g< 



* — cr 



r o u> — 

CD O < rg * 

•x cr u. uj r- * 

cr — cr 3 x 
— z -s z — cl * 

C UJ rg UJ r K * 

II X 3 X li => x 

CD 3 X 3 CD O * 



z cr 

UJ C 
X CL 



2 h or 

UJ o o 
X CD CL 



O * sH 



I H- X U. </> X 

on— cm o 

I Z O -s 

cr cm ui ui 

I U CL 3 X U 

• CD — O £ Z ** — 



* cr <. < ■ 

x •< 

* £ Z Z 

* *s UI UJ I 

* r eg I X 

x >• cr o •— o l- : 

x w ■< c o 1 

* 11 £ cr o cr — 

> cr 11 o < < 

— ▼g u cr u m 



* w - a < o cd 

x to £ o a 

cr xuicDcrzcrz 
o x cr ■» 

CL X O CM 



X CD 
UI *s 

cd n 



II CD 
CD •*• 

ro 
Z < 



X £ ♦ — — 






a ~ z - z 

■< CM UJ *4 UJ 

£ cr x ^ x 

CD r 3 £ 3 



<. cr => 

— CL 



— X II vH 



x u x cr < 

— r-— — — ucrxo 

-x -S £ r* < O O 

cm o o £ cr 

cr Q £T Q H S II o 

£cr£cr-<CD*gz 



x n ♦ **> •* 11 11 



o 

cr •»< ■< 



cl cr 

UJ — 

l- £ 

CO «* 

•s n 
— •< 



z 

ui 1 

X < 



cr 

o 

CL 



— U ll o < 



; — z ro z cd cr cr : 

:<iu<ui + <<n»ii 
: 11 x n x — £ zr — cr 

iCDSCDKCDQjr 



UI UJ — — £ SI x C 

X X < CD II X < 

— — CD — sH X I 

<0 I X < 

►- h L W Z a h x ll 

CD CD — < — D X ro 

< < -> Z £ CL x *£ 

•< 111 H II H I W 

U u :* X — ro D X 

— — £ 3 - 1 X 0 x 



ro cr O ro l 

— o < •< o -e 

£ o £ cr 1 

cd cr z 11 z 

•> ui x u ui 

CM U X < — X 

cr — r- £ -* *-. I 

-< *s CD sH 

£ cm o cr o — 

II cr O Q £ O £ I 

-m £ cr z -s cr cd - 

♦ < cr ■» 

cr h z — z 10 i 

< < UJ H r ID < 

£ 11 x —» x II 1 

CD CD 3 J CD 3 m . 



c-ooooc 00 

U U U U U 7 VO U 

® O o o o o 00 

00^40 00 00 

OOCrUOO (J c 

— cn — «n cn c D 

O C_> o O O O G O 

o o o o o o 00 

o rv o ® o o 00 

'J’ffysr jo o 7 

o o o u o o 00 

000000 00 

On eo On SO On O G ON 

OOOOOCM fsO 

» O ® o ® K) CM® 

< < ffs ffs q- (M -H 7 



CM ro T in NO N ® On 

OOOOOO OO 

NO VO Ml NA NO Nij NS® 

OOOOOO O G 



OOOOOO 00 

u 7 u. u u 7 uu 

OOOOOO 00 

O O — O G O O G 

OOOOOO 00 

n n o o fv o — o 

oooggg 00 

O G G CM CM O OO 

OOOOUIO ® o 

7 o g ▼< o o 70 

O O O ® OD o uo 

▼400 000 00 

on G ON ® ON G On On 

H NO O H o in 00 

J IL ffl u o < o® 

cr O ON ON 7 O 7 < 



< CD O O UI LL O ▼g 

OOOOOO 00 

NDVONDNSNS® ® NO 

OOOOOO 00 



OOOOOO CO 

Ll U U Ll Ll 7 UU 

OOOOOO 00 

G sH G GOO G G 

OOOOOO OO 

OOOOOO — O 

OOOOOO 00 

OOOOOO 07 

OOO ® o o no o 

GOO in 7 C 77 

OOO LL O O U O 

UI O UI CM o o 00 

CO On CD On On O Jn On 

ooooou 00 

O ® O ® ® CM ® ® 

< ^ O' 7 7 CM 7 < 



CM ro q in NO rs ® ON 

OOOOOO 00 

® ® ® ® NS ® ® MJ 

000 000 00 



ocoooooooo 

ULLULlLlULLLLLlU. 

o®ooooo®oo 

OOOOOOGOOO 

0000000000 

r»or»«nooOooo 

OOOOCDOOOOO 

0 xH 0700000 xH 

ooooo®®oo® 

07077710077 

oooouuuooo 

UJOO-<OOCMOOUI 

®On®DnOnOnDnDn®On 

OOOOOOOOOsH 

0 ® 0 ®CD ®®®00 

<<< 7 NJ 7 <<N 



<CDOOUIUO» 4 CMrO 

OOOOOOUJUJLLIUI 

0000000000 



0000000000 

UUUUU.ULLU.U .7 

OOQOOCDOOOO 

OoOOOsHOOOO 

GOOCOOOOOG 

rvmoomr»ooxNO 

0000000000 

▼ 47001 TN 00000 

00 CMCM 00®®00 
70 GG 007 ITNG 0 
OGOOOOUUOO 
UI < UI < O O O N UJ o 

DnDn 9 n 030 n 0 n®Dn 0 no 

OOO oooooou 

® 0 ® 00 ® 0 ® 0 CM 

7 NJ®®OnCTn 77 CM 



7 inU 5 NCOON<CDUO 

UlUJUIUIUJUIUIUIUIUI 

®®VLMJ®VU®®VD® 

OGOOOOOOOO 



00000000 

UU.U.UU.LLUU 

OOOOOOO® 

G 0 C 00000 

ooooooco 

— or>oxioc->o 
OOOOOOOO 
07000 CsHxH 

VOOOVOOO out 
770 U"N 7 G 7 lfN 
UOOU-OOOO 
OOUJCNJOLUOLU 

OnOn® 9 nOn®DnDn 

OOOOOOOO 

®®o®®o®o 

7 << 7 ^^ 7 < 



UJlLO<NI 07 in 

UIUIU.LLU.lLUU. 

nDvOnSnCnOnDnOnA 

OOOOOOOO 



12s 



CQOOaO£_>OOOOOOOOOOOOQOOQOuaOOQOOQCjQCOOOOOOOOOOOOOOOOOOOC»OC»0000 



0©©©000©000©00000000000©0©0©0000©©000000©0©©0©0000©0©00 

oooooqooooooooooooooooooooooooocjooooooooooooooooooooooo 

©w©©<JW©©WO©©©©0©©W©©w©©©©©»©©w©©©0©©0©©0©©©©©©u»©©©©W©©©w 

WO&OOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOWCOOOOOOOOOOOOOOOOOU 

M>rx®crN©*«iCMro7inM)rx®ON©*4CMr r >7in'erx®c*©w4CMro7inM)rx®ON©*4CMro7inM3rxaooN©,4CMr07inM>rx®ON© 

CM(MCMCMioro*OK> rororoniiK>77 777 77777inininininminininin'NCM3M)M3NCNCvo mi vo \o rxrv.rxrxrxfxrxrxrxrxas 
©C ©©©©GO OOOOOOOO OOO OOOOQOOOOOOOO ©©©©OOOWOOOWO© O 0©0©0©0© 

cmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcm 



o o o o o 

o o o o o 

© o w o © 

© o o © o 

*4 cm ks 7 in 

O O <D ® CD 

© O O O O 

CM CM CM <M CM 



co uj cr 

ce w r 

X <— •» «s 






— 2 — O 

cr o cr o 

3c o a 

****** UJ 



*1 ii it n 

< *4 *H *4 



O — 

O 2 

• cr cd 



z cr 

I 2 O O X 

*“ «* x X LO 

<« *- *- ll 

onoo — 

J C Z 2 « 



z ii cr * 

uj cr us 

X •* 0. * 



co z cr *— « 

x — 3 * 
Z 2 Q. s 

UJ »— II t— * 

I ~ rO 3 * 

X _) < o * 



U) M II 

r < cd 

K K M 



U 

o 

cr 



CM 

cr 



II CM 



CL — 
— O 
r 

UJ UJ 

cr 

UJ UJ 
CO a 
-I 

UJ CO 
Z 
CL O 
© •— 
I- CO 
CO t* 



*— CM 
(O U CM 



cr uj 



o — 

ffi . 

. < - 

- o : 



co o 

_j UJ 
UJ O I 



» u X 

! »* 3 



— o 



O CL 
CD 2 i 
3 



2 >- 
3 *0 
-> x 



PO 2 cr 

X O CD X 

O 2 — X 

z cr z ii •« u 

uj uj cr ‘<h u_ a. 
X u. X x or — 2 
^*—^22 X 
•» cd •» •« || 

U *4 O CD CD 

... o cr o o i 

-4 crzcrz_jcrx 
«*• m - X o o u 

ce o o. -4 z ro z in x h- 

X 2 X 111 X UJ h UJ 

2 CM O II X II I « TH H L. 

CDX U CD > IE > J X X*-. 



3 — UJ I- UJ 

CO UJ CD 
— CO 

cr z z 



O »— X »— ►“ *4 LLI O LLI *4 *4 



cd uj o m uj io 

co uj a co x 

co j 3 cr _J j X 

co x cr o x to 

J lL u z UJ Ik O 



i xoxo^cr ~ *~ 



f-*CKOQ]uj(DCD 



i o o cr co 

: z «j o co 

: x ** x —1 



o cr 
_j o 



> ll cl cm ■ 



o 
Z CL 

cr o 
<L Z 

SC — 



h a, a 
Z CD 2 
uj cr 3 
x cr o “> 



lL UJ I *C * *4 



3 -J C * ►- 

cr x z s — 



l 

x 



2 * — I 



s cr 
CL 
•* o 



©ooooooo© 

LlUlU.LlU.LlU.LLLl 

oooooo o ® o 

0000000*40 



ooo ooo 

Ll Ll 7 LL LL IO 

o o o o o o 

coo © o o 



OOOOOOOOO 

LlllllllllLlllOU. 

© 0 ao© 0 ® 00 © 

©o©©o©o©7 



©oooocoo 

LLU.LLU.LL7U.U. 

©ooooooo 
oooooo o o 



ooo ooooo 

Ll Ll Ll u. Ll Ll ll ll 

OOO OOOOO 

ooo ooooo 



o 

7 

o 

o 



o o o o o o 

LL 7 U. 7 LL 7 

o o o o o o 

o o o o o c 



©©ooooooo 

csmr>®®c5®oo 



ooo ooo 

O m o *4 rs Cj 



OOOOOOOOO 

oor«ooooon 



oooooo oo 

00000^00 



ooo ooooo 

n n r ooooo 



O O O O O o 

o r> o o o o 



oooooooooooo 

00777*4700000 



OO OOOOOOO OOOOOOOOO©© ooo 

O X 070*40000000000CM0CMX(MCMX 



ooooo 

O O X X X 



o 

o 



o o o o o o 

o o o o o o 



ooocouiujujnui 

0071^1^0007 

OOOOOOOO© 

OXOXXUJXOO 



ms ® o ms *4 <n 

US O O 7 0 0 

Ll Q O LL O O 

CM UJ O OOO 



OOOVOVOfMOOUJ 
7077U%IT>70U> 
OOOU.U.OOOO 
O UJ O O CM X xox 



OOOCMLUOOO 

oootrsooo«4 

ooooooo® 

OOOUJOOOO 



O UJ LL O UJ o rs LL 

<*4 0 0 7 in *4 *4 © 

®®o oo®®® 

OOO UJUJOOO 



o 



o o o o o o 
o o o o o o 
o o o o o o 
o o o o o o 



On ® O 

ooo 
IOO® 
rx x 7 



*4 0 0 
O ® 7 
CM 7 rx 



o\ o\ a> 
ooo 
7 ® o 
rx ffi o 



On On O 
O O LL 
® ® CM 
7 7 CM 



On On © On ® On 

oooooo 

® ® O ® O <c 
7 X m 7 x x 



® ON ON ON O QJ 

o o o o in o 
o as co cd x ® 
X 7 X O 7 



On On as On CD 

7 7 0 0 0 

X CM O ® 7 

IX rx X 7 Ml 



O CD O On ON o 
lx O CM *-4 O CM 
U. U ® O « ® 
O CM 7 tn 7 7 



On O' ON On O 

O *4 CM CM CM 

as as 7 O as 



o 

7 

CM 

ftl 



o o o o o o 

o in o in o in 

® X ® X ® X 

7 0 7 0 7 0 



nOPxOSOnXCDOOuJLlO *4 

LlLlLlu.LlllU.llu.LlOO 

MNOM'L'DMMM'tiMNN 

oooooooooooo 



CM K) 7 in 

o o o o 

rx rx ex rx 

©ooo 



M3 rx ® O' 

o o o o 

rx rx rx rx 

O O o o 



X CD O O 

o o o o 

fx rx rx rx 

o o © o 



UJ LL O *4 
O O *4 *4 
rx rx rx rx 

o o o o 



CM to 7 in 
*4 *4 *4 *4 
rx rx rx rx 

o © o o 



M) IX ® 



rx rx rx 

ooo 



On X CD O O 



rx rx rx rx rx 

o o o c o 



UJ 

rx 

o 



LL O 
*4 CM 
rx rx 
o o 



wi CM 
CM CM 
rx rx 

o o 



KJ 7 
CM CM 
rx rx 

o o 



126 



OQOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOC 




3 

o 



2 

3 



2 

3 

O 



: 3 
cr 



cr x 

X 

O x 



CC o 
CL O 

•r — 



— 3 

cc o 
cl cr 



— CL 

CC CC 

CL 



cr 

3 

2 

3 



II 



id cr 
k u (r 

CO CL U 
2 CL 



I «r* 

►- I 

) O T-t 



I I -rt 

>— UJ I 

2 O 
ID < UJ •- < 

—13 ID J 3 J ID 

o cr cr o cr ►- cr 

ujk o ID k 2 r 

or w (A 

nu.<nu.cr« 

u < *-(L Q 



C CL 



o < 



0 X 2 II OX II 

I— O •— LU II cr Q >— II 

uj cr x « h cm cr ►— 

w h o »— —i c i cr o — t ■*-! 
uj - ll O I n< LL O J«l 

ir j - cr KX«iiKC-(riiK + 
CD CD O < 3 ►- 3 

cr II -* 2 < ►- H Q. II “. 2 COCLCC 

*« rl li) H UJ II I t— N UJ Z K < 

2 mcrxou.lL mdimki-di 
-J< riX> 2 —«CD< 0 < r 3 CTOCQ 



o © o o 

CL ? ll ? 

o o o o 

o o o o 



o o o o 

ll ? ll =r 

o o o o 

o o o o 



o o o o o 

Ll 3 - a- ? 3 ” 

o o o o o 

o o o o o 



o ooooooo 

=r Ll Ll ? Ll ll ? 7 

o ooooooo 

o ooooooo 



o ooooooo 

=r L UJ L Ll Ll ll ? 

o ooooooo 

o ooooooo 



©ooooooo© 

LLU.v£>LLLLLL. LU'OLL 

ooooooooo 

ooooooooo 



o o o o 

on o o 

o o O G 

o o o o 



o o o o 
O O P« o 
o o o o 
o o o o 



CO o o o 

o o o o r» 



o o o o c 

o o o o o 



o ooooooo 

o o o r o r> r» o 

o ooooooo 

o ooooooo 



o © o o o 
r» n o o o 
o o o o o 
o o o o o 



o o o o o o 
o ft ft n m n 
o o o o o o 

O CM O ** O O 



0 0(0000 
l o m o ft o 
0 0)0000 
o o o o o o 



o o O o 

o o o o 

o o o o 

o o o o 



o o o o 
O O o o 
o o o o 
o o o o 



o o o o 

O O o O 

CJ o o o 

o o o o 



o 

o 

o 

o 



O CM O O <\J © O O 

O OOOOOOO 

O OOOOOOO 

O UJOOUJOOO 



O OOOOCMOO 

o o o o o ? o o 

o ooooooo 

o ooooooo 



OIDOAOOOOM) 

70000000 ? 

OOOGOOOOLL 

0 ID 000<000 



O & O G 

o m o in 



o o o 

in o in 



& 

7 

CM 

CM 



o 

7 

CM 

CM 



o MU O (MS O O 

7 0070000 

CM © © LL ® © LL LL 

CM 



O Cv o 

? O Ll 

CM © O 

CM 7 0 



(Ml O) ID O 

o o o o in 

© o © o < 

< < 7 O 



O' ff' O O' 

o o o o 

©OK)© 
? ? CM ? 



on co © o on 

o o © o o 

© O IO © 

< < O CM ? 



in vo 

CM CM 
rs. 

o O 



ft- © 
CM CM 
ft. ft. 

o o 



On ■< 
CM CM 
ft. ft. 

o o 



CD O O UJ 

CM CM CM CM 

ft. ft. ft. ft. 

o c o o 



LL O 

CM KJ 

ft. ft. 

o o 



tO 

ft. 



CM 

KJ 

ft. 

o 



K) 7 in VO ft. 

n to to m to 

ft. ft. ft. ft. ft. 

o o o o o 



© O' *c 

to to to 

ft. ft. ft. 

o o o 



oooujiiOH(Miorin'Oft© 0 '< 

fOtOK)tOtO? 7 ? 77 ??? 77 ? 

ft.ft.ft.ft.ft.ft.ft.ft.ft.ft.ft.ft.ft.ft.ft.ft. 

oooooooooooooooo 



127 



OOOOCQOOO OOOOOOO OOCOOOOOOC.OOOOOOOOOOO 



o c o o 
o o o o 
<-> © © c. 
o o o o 

« MO 

3- 3- 3* 9 



© © o o 
© o © © 
© © © © 
o <_><_> o 

O rl MO 

in in in in 



© © © © © 

o o © © o 

© © © © © 

© o o © © 

a- in « n ® 

in in in in in 



© © © 
© © o 
© © © 
© © © 
on o •<-» 
in vo vo 



© © © 
© © © 
©*© © 
<_>©<_> 
CM tO 3" 
VO VO VO 



© © © 
© © © 
© © © 
© o © 
in vo s 
vo vo vo 



o o 
© © 
© © 
© <_> 
© 9* 
vo vo 



© © 
© © 
© © 
o o 
© © 
r>. ps 



o o 
© <_> 
o © 
cm *o 

rv rs. 



© © © © 
© © © o 
© © © © 
© u o © 
9 in vo s 
rN. fs. r>» 



o o 
© © 
o © 

© ON 

ps r- 



© © © 
© © © 
© © © 
o © © 

O *H CM 



cmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcm 



OOOOOOOOOOOOOOOOOOOQOOO 

ooooooo © c ooooooooooooo© 
OOOOOOOOOOODOOOOOOOOOOO 
©©©U©G©©©©©Cf©©©©©©o©©©w 
OOOOOOOOUOOOOOOOOOOOOOO 
IOTin»£N®^0»HMOJinvONffl(hOHMOTin 
03®a3000000'(hO\^Ji^^OvOsfrOOQOOO 

CyrucyfyfMcvicyrv/ruruCypgCycyCyfyfycyfyrgfMnjfy 



u a. < 
o. — *- 

ID X. X 
QC (Si © 



o cm cc. 
© o 
o o ►— 



a. 

x < 
© © 
-> x 



< o 
© o 
© CO 
♦ © cr 
< w o 
© © u. 
x 

CO CD 

o © to 

2 2-1 



'*'2 0 
X © © 
© © X 

x o o 



CM Q. 
M X X 



n © a 
© >o 
a o ai m 



x © x 
o o o 
a © © 
2 © 
© © u. 
o — © 



2 

© 

X 

Jr 

a 

< CM 

© o 



cm a 
< o tr 
a. o 
ii oa. 
r 



© i © 
O X I 
mo© 
© x 

O' © o 
o © * 



x in x 
x co © 

* ID O CD 

m cc a 
« o cc 2 

* o © 

« < © X 

* I — © 

* >■ •* 

* II © o 

* © a o 

i < c s 



O — 2 I 



“> 

© 

© 



© * © 
X * o 
© * -J 

-> X 

© * X 
© * © 
© * © 
■ Jr 



© a © 

© CO < X 
2 *• © © 
© in 
/v x: o a 
ti © a © 
n © o 



o co 

m © o - © 

ff © i w 

© X © 

© © — > 
w m 



o © 



o o 

2 © i 



o o * 
2 2 * 



Cj I 

II (O 

m id 



co x co a 
© o 
2 2 © 
© © © X 
X O X II 



♦ O ( 

x o < 



x © 
x C 
x © 
x -> 



: o — x 
3 cc x © 
> co m 
: © 

— 2 2 
— © © 
© X X 



CL 

© 



X M — 



o o * 

O O X 
o © X 



© 2 © © 



to © 

•< **> 

II © © © 
. © © — — 

» x CL 



O x x x 



© © * X © • 



- © o 
m co o m i 
© a 



© 2 2 © X 2 2 

X © © © X n x <r 

© X X O II © 

© © © I © © 



II II © 
CC 3 
MO O 
XX CM 
© © ♦ X 

in in x © 
or a v in 
i © © x cc 

l DO © 
© O 

o a — 

2 2 CO 
X X CL < 
X 

© © © CO 
-> © 
II II 2 

'S 'N © 

© © © 
♦ ♦ ■ © 
x x x © 

V V X 

a x < x © 



to © 
© X 

© W 

II 

j-n CD 



© CC 

— * © © 

xx co o 



0©20©©©2i 



© © © © 



l to © 
- X “> 



. © © 
• X © 



XX X co © CM : 
w © x Z> O X 

XX X x -J © 



2 

© 

X 



o 

►— 

CL 



© CC X 
X O x 
© © x 



x in 

x a 



© © © © © © 
© vo © to vo © 
© © © o © o 
© © © © o? 



© © © © © © 
3" CM © © vo 3“ 
© © © © © © 
©©©<_>© O 



© © © O © 
© © © vo © 
® © © © o 
© © © © o 



o © © © © © 

© © © 9 © 3 
© © o © © © 
o © © o o © 



© © o 

© 9 © 

© © © 

o o o 



© © © © © 

© © © © © 

© © © o © 

o © © © © 



© o o © © 

© © 9 © 9 

© o © © © 

© o o © © 



© © © © © © © 

© 9 © © 9 © 9 

© o © © © © © 

o © © © © o © 



© © o © © o 

ITN © © © o Ci 

© © © o © o 

9 © Ov © © X 



© © © © © © 

© o © O © © 

© © © © o o 

0 0 0 X00 



© C Cj © © 

n r o n o 

© O CD © © 

© © © © 



© © © O © © 
© r> D © © d 
o © o © © © 

© O © © *1 © 



© © o 

© © © 

© © o 

© © o 



© © © © © 

© © © © © 

© o © © © 

© © o © © 



o © © © o 
© © © © © 
© © o © o 
© © © © 



CO © © © © © 
o o © © © © © 
© © o © o mo 
© © © o © © © 



© o © © © 

3 © 9 <_> © c* 

o o o o o © 
O O © © O u 



o © o © © © 

o o © o © © 
o © © © © © 
© © o o o © 



O O vo o © 
3 o in © o 
o o <_> o o 

O O ID O ID 



o o © o © © 
© © © © o © 
© © © © © © 
© © © © < o 



o © 



IM © © CM r% o o 



o o o o 



o © 
o © 
o o 



in o o in © o © 
© © o o o o © 
ooooooo 



© © © © 
© © © © 
0 0X0 



O O © O © CM © 

© O 3 0© 3 © 

o o © o © © o 

© © © o © © © 



ONUONOUON©©® 
ODD© *H ^ X O CD 
CD K) CD © © LU X © CD 
3 CM 9 CM *0 fM O S' H 



ON © © ON © ON 

O O X © © © 

©ox © © © 

9 to © X X 9 



©ONONCDONOON© 

cm © © Q in o vo 

O' © © CO CD X © M3 
CM3inCM(M©9CM 



On © On 

U vo O 

on m © 

9 Ps. X 



On © On On On 

w* © © 9 

O © © X © 

vo X 9 vo »0 



m ON © On © 

o o in o ® 

© to x © © 

CM CM © 9 CM 



On O On On © 

© m O O NO 

On © <D K) NO 

9 Ps 9 9 CM 



ON O 
© O 



m © O LU 
9 9 9 9 
rs. Ps Ps ps 
© © © © 



U . O rl (M 

3 in in in 

ps ps ps. ps. 

© © o o 



to 9 m © 

in in in m 

PN.rs.Ps.pN. 

o © © © 



ps © on x m 
m in in in in 

PspN.Ps.PsPs. 
© © © © © 



UOUMLOH 

in in in in © © 



© © © © © © 



cm m 9 

© vo © 

ps Ps ps 

© © o 



m © Ps co On 

© © © NO © 

Ps Ps ps Ps Ps 

© © © © © 



X CD O O LU 

© © © © © 

r*» ps ps ps ps 

© © o © © 



LL © ^ CM tO 9 in 

© ps ps rs ps Ps s 

Ps ps fs. Ps ps Ps rs. 

© © © © © © © 



128 



OOOCGOOQOCJOOOO 



O O 
vo rs 
o o 

CM CM 
CM CM 



o o o o o o 

e o o o o o 

G G G W G G 

o o o o o o 

CO 9t O *4 MO 
O O ^ H ^ H 

CM CM CM CM CM CM 
CM CM CM CM CM CM 



O O O O O O 

o o o o o o 

G w O w W G 

o o o o o o 

? tn ^ n q ih 



OOCJQGOCSOGOOOQOOOGOQOGOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

ooocoooooooooooooooooooooooooooo&ooooo oooooooo 

GGGGGGGGGOGwGGGGGGGGGwGOGGGOQgwGOgOGGWGGOOOGGG 

©OGGOGOOGOOOOOOGGOGOOOOOGOGOOOOOGGOGOGOGOOOOOO 

o^Mo?i/\«Keo^OHC\(«stnvflNoO\OHN(Offtft'ONfflff\o^Mo?in\oKo^o*HNro»ifi 

CMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCSjCMCMCMCMCMCsJCMCMCMCsjCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCM 

cmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcm 



o •< 
Z 

<< 0. 



O Wt -H 



o 
o o 



Li. cr 

I < 
CL 31 

II — 



CD <-s wr 

^S Q. 

&. < J- U. 

x w 3 — 0. 

D CD ^ « 

") w II « ^ 

II n CD 

X CD < Li •» 

UJ M I* VI H 



CD LL 
O + I I 



I >— i— O 
CD < < 

II 0. -J M 

cd cr x o cr 

♦ *- Z 5 CD < 

>- X -> ~ X 

(A It W It It 



Cl 

r 



O II 

■<. 

cu in 



O CD -v 



X o 
3 o 
■< 



II to t- to 



CL CD 
CJ o 

_i cr 
o o 
a 

Uj 

^ a x 

LU UJ UJ 
J 3 ffi 

LI O •> 

Q _i cm 



CL ►- 
CL 3 
3 G 



LU CD t- 
►— 

LL o cr Q 

« « u <r 

X CL O 

cd cu x 3 
o < 

o o cr 
cr o 2 uj 

o Q. *- a 
3 0 O 
UJ _J 

cr Cl o 
lu z> o a. 

3 I- G < 

O JJ Li. 3 

J CD O CO 

It It It It 



II 

< to 
■< 

c* - 

z a 

< LU 

—I 
3 ~ 
O LL 
-J I 
LL < 

cr ii 

LU CD 

> ■* 



O- 3 



cr o 3 

LU UJ II 
> 2 D 
O G < 

N. 

O _l - 

2 < O 
< 3 UJ 

O _l 



i uj r < o i 

CD ZJ G << 

: _| “) cr 



— CL CD 3 wt 

I J O Q. 

i“ 3 uj j r 

CD -» U. X 

X -> Q. a 3 

H £ UJ 

LL U D > 



uj cr 

CD G 
CL 

z r 

UJ II 



CD CD 3 

< *■) 



O U. 3 
Z <~ Q. 



£ 
»— II 
CD 



i o x 
z -> 



Cu 

< 

cr cr 
2 cr u cj 

uj u a. a. 

x o. o r 

i- £ II II 

II -H w4 

O UJ H I I 

CD I -J CL 

_l _J X h- £ 

O < U D 2 

UJ LL I— a. “) 



CD < 

II 

I- CD 
o 

2 Z 
UJ 

Z X X 

UJ I- (J 

X CL 

I- I- £ 

CD II 

O UJ < H c 

CD I *- 

-J -J I- X £ 

O < O U II 



cr cr 

CJ o 

a. cl 



3 3 

CL -> 



_j u. g cr x 

II *- 2 _J G * 

uj — uj a. * 

•— CD *4 X I- £ * 

X < cr *— uj ii * 

CD CD cr £ CD -J * 

«* CD < 

- £ 



to Q to CL * 



UJ I t— t— * 
U h D 3 x 
'*•<00. * 



< cr ii < ac < £ 



J CD * 
II t- 
H ifl « 
< -J -J 



IO X IO 3 * 
•< 3 < 0. * 



W II H H- ( 

CJ to *• 

* VO G _J 

» CM -> O ( 

:<irirHCcoHQ: 

: II < < < Z < < < 

: cr CD 2 II CD < II CD ( 

II UJ G II G II 
I (V O X O -H VO ( 

: < cm 3 CD -j •< cd -h « 



< CD I 
> II CL 
II to £ 



2 0 0 0.* 



MO D N 
O < G CL < 



CVJ LL LL 3 * 



* in 

* cr 

o. 

•* o 



CVJ 

in 



* cr 
CL 

•* o 



o o o 

COG 



ooo ooooo 

U U 7 U U 7 <0 7 

ooo ooooo 

ooo ooooo 



o o o o o o o 

U. LL U. 7 LL ^ 7 

o o o o o o o 

o o o o o o o 



o o o o o o o 



0 0 0 3 ooo 
O O c CO o o 



OOOOOOOOOGO 

Llil<LlIihU.ll(vill. 

OGOOOOOOOOO 

octooooooogo 



OOOOOOOO 

ULlDGLLLLUU 

OOOOOOOO 

ocroooooo 



Ooo 

ooo 

ooo 

ooo 



coo ooooo 

ooo ooooo 

ooo ooooo 

ooo ooooo 



o o o o o o o 
oooowvoo 
o c o o o o c 
o o cr o o o o 



o O G O O O O 
o o o o o o o 
O O G O G O O 
-J O O OV O -J O 



G O O O O O O 
■< O O O O O «r 
O O O G O O O 
O < O CM G O O 



o o o c o 

o o o o o 

o o o o o 

G O CVJ CVJ o 



O o O O O O G 
o o o o o o o 
O o o o o o o 
< o o o < o o 



CM O O CM O O 

w o o cr o o 

OOO GOO 

OOO ooo 



CM O O O O CM CM 

•40 000 *t 7 

OOOOO O G 

< G O O O < O 



O O UJ O O -JO 

9 0 0 0 0 o o 
G o o o o o o 
o o < o o < o 



ooooo O o 

9 0 0 9 0 O O 

G O O G o O O 

CM UJ O UJ O UJ G 



OO— (OVO— «OCJO 

oo 9 oin 9 omc-> 
OOGO— hGOLlO 
OGOO<OOGG 



CVJ-jOOOLlOO 

inooooooo 

GOOOOOOOO 

OGOOGOOO 



Os Ov G 
o G VO 
© CD vO 
9 VO CM 



Ov Ov O Ov Ov O G G 

o g vo ooinoM) 

® to VO CO rs < O 'd 

7 d M 9 VO O CM CM 



Ov CD ©v O Ov O O 

o o o in o o vo 

® 9 N < 83 t) d 

9 vo VO O 9 CM CM 



Ov O Ov Ov © Ov G 

O © O O O G vo 

ao O ® ® CJ OS VO 

9 O 9 < •< 9 CM 



Os Os O © Os O Os 

O O LL O O O O 

® © to G © O © 

7< e< 7CM7 



Os © 9 O Os 

O O CM CM o 

© o © © © 

9 0 9 9 9 



Ov O O Os Os O O 

CJ G so O — J LU LL) 

to O vo © © to CD 

MJ Ov CM 9 9 CM CM 



d N © Ox < CD 

r*. IN. N N N 

t"* rs. is. rs.rs.rs. 

OOO OOO 



G O LU U. O -4 

S N M S B © 

fs.rsrsrs.rs r> 

OOOOO c 



cm to 9 cn vo rs. ©o\ 

^rsrsrsrsrs. r«.rs. 

OOOOOO oo 



< CD G O LL) LL O 

© © © © © © Ov 

rs.rs.rs.rs.rs rs rs 

ooooo o o 



— lCMt09invors®Os 
Ov Ov Os Ov Ov Ov Ov Ov Ov 

SNSSSNNNN 

oocoooooo 



<DUOUjUOH 
Os Os Ov Ov Ov Ov < < 

sssnsnsm 

OOOOOOOO 



129 



lOOOOOOOOOOOOOOOOOOOOOOOQOO 



OQOOOOOOO OOOOOOO OOC OOOOOOOOOOOOOOCii 
OOOOOOOe OOOOOOOO © O O ©0©©00©©©©©©0©©©©©©00©00©000©0©©©©00C_3e.e»«L»o 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOoOOA 

o©o©©o©©©o©o«»#©ow©©©©©o©oo©©©©oowo©©©©oo©©o©©©©o©o©©o©©©ou»ririZI 

OOOOOOOCOOOOOOOOOOOOoCOOOCOOOOOGOOOOOOOOOOGOOOOOOOOGOGOOOOOO 

vON<DP'OHMf03'^NOMDO\OHrjf03 , in'ONOff'OHr«if03 > in'flNffl(>OHfgf03 > in'ON®^OHtMK)3in'CN®^O^tVKl"r l r 

(A\fl^t/)KNKKKKNN.N.I\.fnmina(/niA<nininiAAin.ni^n> n l n.rKfViyr.ni> > ni>,i^n^ n . j » » r; " U * 



e q UUOOUOOO UbbOOOOOi 

^,^(D(hO»HM03-|n«NOOvO^MO»invON«0'O^W«Jin'ONa^O^WK)?invONaO\OHMK)3lAVONO(hOrtMoer. ft 
'0'C'0'ONNNNNKNNNN®a5®®®®®®aD®0\ffv^ff>^OvffNff'a'J'OOOOOOOOOOHH^HHHHHTHH^fy{\Ifyftjftj 
^r4fgCMruCMCMrvjrvjCvjr4C4CMCMfMCM<Mi\*fMrsifMfMCMrvjrMCMCMCMCM{MCM(MCMCMrofQfOrjroforQK>rorOfOPorOfQrororororQrororoK>f*>ro»o 
CMfMcuCMCMCMCucMCMCMfMCMfMCMCMCMCMCMfViCMfMCMfMOwfMCMfMCucMCMCMCucMCMCMfMCMCMCsjcucMCVfMcgCMCMCMCueMfMfMfMCMfMCMCMCMCMCMCM 

X 



* U CO 

* I UJ 

« < X 

* II o 

* CD I— 



CO 2 
CM 

o **• 

I- -J 

o 

er in 
U II 



“OX — 



X Ul 
> *5 CL 



O UJ 

0.0- 
2 < u 



cr “o << 

3 ** •* 



2 x : 

UJ O I 

x *- : 



CL 
X — 
O X 
:* o >- CO 

(ft c ku — - 

II II X a -4 

CD < O CO O 

X W I* »* -J 



>- cr 
♦ cr 
< x 



II UJ 

cr « 

< < 

CL CD 

\ r n 
o o cr 
ii < o c 
»MII u. *• 

< cr wt x 

•*»*•*•* 



CL (ft 
L O 
D UJ S 

“5 cr uj 
•* O II 
0 0-4 
2 *< < 
— *» ** 



l U CL 
. % X 

• < X 



X — I 

“> U < 

I II 



-4 A 

O II 



<L C 

2 2 U 

< O * 

I* CL Ul 

2 2 - 2 

o < ro < _l 

HU, II < W J 

< 2 vl II < 

< i 2 o it o 

II * O Ul — 

HO >- CM -4 fO 

CD < < (ft < K) ■< 



•* 2 II * _J — * 

« || i 

•< 

I 0 
II X 1 



UJ CD 
(ft «s 

2 < • 
ui < 

X H» < 
I- o 
2 l 

UJ l 

X 2 < 
2 U 
- ►- X : 



_J — o i 

o 

: o •* cr i 



2 O UJ H> 2 CD CD 

< K O - H 2 < II X 

(ft — -J O Ul 2 

H i h n ii x u u 

CD CO < a O Dr — CD CD — 



O — < H UJ 

< (ft > 

J —4 3 O Q. < 

> < 2 % 2 (ft 

0X20 — 

: 2 2 2 < O Ct 

J Ui 2 X 2 - — O 

: X ii ►- -J ►— 2 O 

■ u h n — • - cr 

I LU -4 _/ -4 

■ -4 X X < II < u 

i o o cr ii uj ii - 

J J -J (ft 2 - 

UJ < -4 

U U 2 CM ffi — 4 Q£ 

<— — — < (ft ■< 2 



2 

ui — 
X 2 



o 2 : 

o — 

2 2 l 



O < 2 
2 2 
II 2 
i 2 ro »- 
~ O 



VI U II 
O VO 

2 -4 



o ro 

■< 

CD II I 






< x -» -I — — X 

UJ — * -4 II _j ►— o 

< * < •* O 

U CO * * X O -4 ►- tt 

— X 2 O Ul h < ffl 03 

— 2 x •< I— O — < 2 II 

N UJ X (ft — J fcv UJ 2 

2 X X II 2 -4 II O U X 

xarx mw<?z-3m 

X » 

X TO 



(ft (ft 2 O x 

O 2 x 

2 2 2 2 x 

2 UJ X II X 

X X II -4 x 



-H X 2 

» O O X 



CD — — — £ 



o o o o 
u u o u 
o o o o 
O O O o 



© o o c © © 
2 tO 2 2 a a 

© O © © © o 
0 0 0 2 0© 



© © © o o © © 

U Ul U UJ U 2 U 

© © ® o o © © 

CO © © o o © o 



©oo© ©©©©©© 

2U.22a22<22 

oooooooooa) 

ooooooaooo 



©OOOOOOOO 

UUllUU-iHLLCMLL 

©oooooo©© 

©OOOOOOO© 



© © © © © 

U 2 O U 2 

© © © o © 

0 0 0 -4© 



©©©©OOOOOOOO© 

2UJ2UI2222U22?? 

ooooooooooooo 

aJOOOOOOOOOOO© 



OOOOOO© 

n er f> o O o o 
©oooooo 
a O © o o\ © © 



© © © ® o 

O O O ft o 

©o© o © 

^ © o er © 



ooinoo co© 
r»or>ooooo 
OOOOOCDOO 
OOOOOOOO 



OOOOOOO 
o o o o o o r> 
OOOOOOO 

o o o o- o o c 



c O UJ o o c o 
ft en o o n ft 
OOOOOOO 

o o o o o o a 



OOOOOOO 
a r> o o o o o 
OOOOOOO 
O ® CO -4 O © O 



oooooooooooco 

ftOftftOftftOftOOOO 

OOGOOOOCDOOOOO 

3-©0©0©©®©©©00 



0000-400000 



© 



O CM O © © O I 



10 0-4000 01 



vonooooocoooo 



oouiorooooooooo 



a a o <_> o 

O VO O O © 

© < o © o 



© © a o © 
0 0 2 0 0 
0 2 0 0 0 



a © in <_> o © 
O o v< O O o 
© © < O © < 



o a a © m 
0000-4 
©©©©•< 



oooooo 

oooooo 

oooooo 



o m a o © © in 
0 0 2 0 0 0 0 
O < © 2 M> © < 



© a in o o o o 

OOOOOOO 

© © < 2 © o o 



aoinooooaaoooo 

00-40000000000 

00<©<0©©©0©00 



Ov Os © Os 

o O o o 




a O VO CD o o 
cm o ro o in vo 
® o ® ca < so 
a ir* a a o cm 



Ov O Os O CA ® CA 

© ® o a O © O 

® in ® O CD O CD 

a o < o ft < ® 



OsOsOsOs©-40sOCMOs 

©oooinoo©-4o 
® ® CD 2 < O O H ® O 
aainruoi-*-a®a< 



® Os 
o © 
o ® 



ft Ov Ov O CO O ft 

CM © O O O O © 

a ® ® o o o ® 

a a ^ ro < o a 



ft ft U ft o 

© O Vft O CM 

® ® VO ® O 

ft a (M ft ft 



ftUftOHftfflftftftftOO 

o®oao<_>oo © o o in vo 
®in®omcDCj®®cDCD< so 
ao<ON«<aftiMMO(M 



rv N N N 
o o © © 



vo rv ® ft < m 
<<<<<< 
N N N N N N 

© o © o © © 



0 0 2 2 0-4 
< < < < m ffl 

rv.rv.rN.fN.fs.rs. 

oooooo 



cm ro a in vo 

rv. rs. rv. ft. rv. 

o o o o o 



ft. ® Os < CD O 
qj qq qj m CD CD 

ft. ft. ft. ft. ft. ft. 

OOOOOO 



O 2 2 O -4 CM to 

CD CD CD O O O O 

ft ft ft ft ft ft ft 

OOOOOOO 



a in vo ft « o\ < 

OOOOOOO 

ft ft ft ft ft ft ft 

OOOOOOO 



030022 o-4(Mroainsor-s 

ooooooooooooo 

ftftrv.ftftftftrv.ftftrv.ftrv. 

ooooooooooooo 



1 30 



OOOOOOOOOOOOOOCJOOOCiOOOOoOOOOOOOOCOOOOOOOOOOOOOOOOOOOCjOOOOOOO 




© © © o 
© © © © 
© © © © 
o © © © 
cm ro 3 in 
© © © © 
to to to to 

CM CM CM CM 



X 

© 



x * 

LL S 

-J * 



z 

z 



0£ 

=> 



cr 

•o cr 



o © 
a < 
a x 



z < 
© 
cr x 
a. 



z •- 
— z 
cr lu 
a. z 
•r lu 



Q. 

Z 

o 

© 



cr < o 
cr ii cr z 
3 cr hi < 
©•<«—© 



<D ~ — Q_ © 

CM v ^ H 

< < o j k m 

© => _j r> 

lu O < Z © Q. 

> < v ii r © 

"< LU II CM II © 

C/5 tt CD < CD O 



© — LL X A 

© -J II 

< z < z 

o X cr <■> 
© — X CD 

x x © x © 



K ® o: H — ’ 



O < W X 



X I 
cl : 

x : 

x i 



LU Q- x '"v 



> © 

— Z 

a — 



or o cr 
< z II 

5_ LU 
O < 



— Z 
C/5 O LU 
CO — 

UJ ►“ H 

cc co o 

o © x 
or© 



CO CO 

M IK 



lu a 
a © 

u- UJ 



x x 
© * 
CL X 



I x 
3 X 
Z x 



X X 
i X 

Z x 
X x 



or x 

© X 



•* — X < 



ar x x < a co 

— © X © — — 



CD X X «r CD 



Z © i 

cd a 



© X < 

CL X ^ 

z x a a 
l II x © © 
H I UIQ. 

I X — © 

X X x LL II 
m©x I © 



© Z X 

Oil LU 

X CD © CD X 

O © 
Ll Z X Z CL 

— LU LU © 

X Ll X II 



CO 



X to 






X CM 
X X 
X © 



X •* 

Z © U >* o CO 

. < a o z x * < i -> o x a _j ■> 

• CO Z U. X M LU x HXXXXZXXXLLI 
< m m x * cd < < — ~ m — « 

> z z x*«*o.zzzcmzxz-: 

I Ul I- H UJ ►* J X © II II Ul < UJ J II H I 

x or x o < * D n h i n xok 5 >; 

:3-iz^zx* x<<:*<d:*x<x: 

X — 

X © 



— X © X 

: < o x - 

co a. z x x o x 

z lu © x _j © 

: LL < X X x LU X 

: m ii © z x — © 

I **> X II X LL II 

© © M © X I © 

I S © < I X < I 

: z lu co x x ii x 

: © x < x a < 

© Ll z x X Wt X 
■ < J uj © x © 

' ll < X UJ X 3 

i m x :* © x 



II X Z X Z X O Zll 

X © LU UJ © LU X 

< © xxxx z x < 

Z © ©M©o*—LU — ©Z 

CD X — ll Z X < CD 

Z © © © © © ©CO** 
XO ~ OXOI x < Q 

< Z X XZXLUX©X(OZ 

Z < X m © o M CD M 

II mZCMZK5ZmZ<«*Z 



3 ♦ M II © II I II I 

U.IDJN<ffi3MS2 



X M CO 

M < © 

Z CO © 

II 

O X Z X 

M UJ © X 

Z X X < 

X © © © CO 

X © ll © 

© a M © «, 

Z < I CM 

X © lO s < 

■< © M © © <11 

© Z •< © Z X © 

>11 © LU © _j II < X © 

MfMXiXMH ©X II X X CM 

o<©zaxrs.<M©ato-c 



o © © © 



© © 

© © 



o © 
o o 



©©©©©©©© 
xxxxxxx? 
o o © o to © © © 
©©©©©©©© 



© © © © © © © 
X X X X X VO 
0 0(00000 
o o © o o o o 



©©©©©©© 
X X X X X X © 

© OD © © © O © 

O H & O o H O 



© © © © 

x 3 no x 

© © © © 

© © © o 



© © © © © © 
X X X X X X 

o © o © © o 

O O O © O © 



© © © © © © o 

X NO X xxxx 

© © © © o © © 
©ooox©© 



© © © © © © © 

X X X X X NO X 

o © © o © © © 

©©0x003 



© © o © 

cs n an o 

© © o © 

© © © © 



oooooooo 

tnCNOonomri 

OOOOOOOO 

oooooooo 



oooooooooo 

rr«ioororom 

oooooooo oo 

OOOOCMOOC © © 



oooooo oo 

CN O O O » 0> oo 

OOOOOO oo 

003-000 OO 



OOOOOGOOCO 

©oenCNOOOci<n«'> 

©©OOOOOOOO 

©OOCNJOvtCCO© 



©oooooooo© 

rNOorjanenoeo© 

OOOOOOOO©© 

0©000030©< 



O © CM O 

o o a- © 

o o o o 

© © © o 



Ai O NO VO O O CM O 
303ino©3© 

ooxxoooo 

OOOCMOOOO 



o © © o o © o 
0 0 0 3-300 
O O O o O O O 
© x < © o o o 



O O O ND NO © 

© o o 3 in 3 

O O O X X o 
X © < O CM © 



O O O © NO 

© © © 0 3 

o © o o o 

o © o O o 



NO © © © © © © 

in o o 3 o 3 o 

X O O O O O O 

CM O < © X © O 



© © © © NO NO 

o o o o 3 in 

O O O O X X 
© O © O © CM 



© © O © O O X 
0 0 0 3 0 0 0 
OOOOOO© 

o < © o o © o 



O O On © 

in in © cd 

CM CM CD CD 

CM CM 3 © 



OvOn©OvOn©On© 

oooooooo 

coeoocuoofl) 

30V<TV3<<30 



o on on to ON ® O 

rv o o o o o co 

CM ao © U CO O On 

CM 3 < < < < CM 



On On © Ov On Ov 

oooooo 

© CO O © © © 
rr ON ON 3 3 On 



© co © © ON 

o © < r>. © 

CD O CM CM © 

O Ov CM CM 3 



on © ON On © Ov © 

o i** o © o o o 

© o © © o © o 

3 O < 3 < < < 



O On Ov On © Ov 

© o © o o © 

< © O © (_> © 
CM 3 NO Ov Ov 3 



O ON Ov Ov © © Ov 

l-N. o o o o < o 

© © O © (_> CM GO 

O 3 NO Ov Ov CM 3 



© Ov < (D 

o a o a 



© o © © 



OQXXOXCMrO 

ooooxxxx 

NNNNNSSN 

oooooooo 



3inNor^®Ov<<DuoxxoMCMn 3 in 

XXXXXXXXXXXXXXXX XX 

r».r^r*.rN.f^r*.f^r>*r>.r^r^r«srvr*.|s.A. 

ooooooooooocooo© oo 



NOr->.©ON<(DOOlUX©-HCMK53inNOr^©0\ 

xxxxxxxxxxoooooooooo 

NNKNNNNKNMb©(00©(Oai(0(0© 

oooooooooooooooooooo 



131 



o o 

vO fv 



OOOCtOCO OOOOOOO 

OOOOOOO OOOOOOO 
ooooooo OOOOOOO 
w O u O b w u b u b b b w b 

OOOOOOO ooooooo 

« ffv o h (M m j in vo n o ^ o h 

© ® On On On On Os On On On On On O O 

r) io K) n 10 io n n « n io « o o 

CM (Ml CM CM CM CM CM CsJ CM CM CM CM CM CM 



OOOOOOCOOOoOO 



o o 
o o 
o o 
o o 
cm ro 
o o 



o o 
o o 

O «b 

o o 
in 



o o 
a- a* a- a* 
CM CM CM CM 



O O 
O O 
o o 
O o 

VO rs. 

o o 



o o 
o o 
w o 
o o 

CD On 
O O 



O O 
O O 
o o 
o o 



o o o 
o o o 

O O O 

o o o 

(MW? 



o o 

o o 
o o 
<-» o 
o o 
in no 



ooooooooooooooooooooooooooooo 



o o o 
o o o 
woo 
o o o 

fs. © On 



O O O o 
o o o o 
o o o o 
o o o o 

O H fy n 
CM CM CM CM 



o o o o o 

o o o o o 

u u o u u 

o o o o o 

? if y) rs c 

CM CM CM CM CM 



o o o o o o 
o o o o o o 

O O O W W o 

o o o o o o 

On O *4 CM rO 7 
CM to to K) ro ro 



o o o o o o 
o o o o o o 
b> W o o o o 
o o o o o o 

U> NO N © On O 
(O IOIOWW? 



o o o o c 

o o o o o 

O W O O 4b 

o o o o o 

*4 cm k> 7 m 

? ? O* ff o 



cmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcm 



a 

3 



cr CO 

< 2 
a. — • 



u. u. 
cr U. 



•*> a < 

u. ° 



> > 
<*. < 

CO CO 



I a rv *• 



o < o 

< w < 
W II u 
cr cd cr 



*- o 

CO o 



W •- CM 



■* ** M 



•* CM CM 

cr cr cr c 

LU CD CD I 

2 I 

CO *— *— 

2 O O C 

< LU UJ : 



ro cr 

< H- 

■ft (J 



-n o : 



bWb O 



Z h- 



cm cr 
< cr 
=> 
UJ o 

a 

o a 
*- cj 

CO *- 



cr uj n 

M M c 



O LU 

o — 



(J 
Qu -J 



O UJ 
2 U. 



* — cr 2 

* LL O O 

* I Ltru 

■ CD u < : 

i ii ii r h 

* W H J w 

* < I •> —I 

cr cr ii 

a. r w 

H II 3f 

3 *4 ~ 

a. < o 



cm ** o 
cr < 2 

Q U) < I 
II I- • 

jzcr« 

LU •< _J ■ 
CO I 2 II ( 
< * CD n. : 



lu o 
X o 
o h- cr i 
O 

cr o ll i 

o — 

ll cr ~ 

2 cr 



o cr 
o cj 
cd a. 



lu cr 2 cr 
I o u u 
•- CL I 0. 



t— CJ * " II o 



2 *4 

LU 4« 

ro x cd 



2 cr 

CD < 
2 
2 ll 



co cr 
2 O 



<— « ii cr 
h j ocr o 



n* < ll < 



II 0 2 

H > 1L UJ 

O O 2 X 

LU II II OCJII*— 

CO *4 LU *4 CM CD *4 or 

_l_llxl< •- I r- ~ *4 

o < cm cr cm ii cr o ro co 2 

UIU.HKKCD02H J II d. 

cr or I or j 2 



cr < 
< ii 

co o 
n 

*4 o 



ll cr it in 



II *4 I 

o < - 



cr - 
< - 

co • 

*4 ii r 

< CM « 

II I 

j a. . 

2 

I *4 O CM LL © 2 

< (J < ~ CO 



■o lu cr 
- co < < 



2 cr 
lu o 
X cl 

*■* t- W 



O Ul 
I O CO 

cr •< 



2 
UJ 
X 
o *— 
I- o 
— cr o 
-j o 



2 

UJ < 
X ll 
^ CD 



< 2 ii co — o c: © — *4 

- H rv < 2 — <1 

cr cr - u.M< 2 L.cAir 

— cr — — < i- ~ i 

2 CT < ~2Cr II — 2CLCTC0 — z *4 i 

ii < co h u 1 < «-<ujr-<r^LLi<. 

ro 2 II 2X2 cm2XUJ2mq:x ii - 
<CD®23CD<220-I023CD: 



o o o o 
nu.lL? 

o o o o 
o o o o 



©©©ooooooo 

VLLLCDLLU.LLLUU.LLU. 

oooooooeoo® 

000*4Lj000©<J 



ooooooooooo 

U.7U.CDU.LLLLU.U.9LL 

ooooooooooo 

ooooooooooo 



ooooooooooo 

7U.LLU.7LLU.rOlLU.ro 

ooooooooooo 

ooooooooooo 



oooooooooo 

LLLL7U.LLU.LlOnU.Ll 
000 07 70000 
O000CM(M0O*40 



OOOOOOOOOOO 

U.U.ILU.MJU.UIU.U.U.7 

ooooooooooo 

ooooooooooo 



o o o o 
o o o o 
o o o o 
o < < o 



OOOOOOOOOO 

000*4000000 

OOOOOOOOOO 

oooooooooo 



O O -4 O O CM © 
OOOOOOO 
CD O O O CD CD O 
O O 7 O K) O CM 



OOOOOOO 
ooooooo 
O O O CD O O O 
o O O O O CM *4 



OOOOOOOO 

OOOflTNOOOO 

OOOOOOOO 

00000*470 



O O O *4 O O CJ 

ooooooo 

ooooooo 

CM *4 O CM 7 O O 



o o a cj o o o 
ooooooo 
ooooooo 
ooooooo 



ooooooo 

OOOOOOO 

O O O O CJ o o 

0 0 0 0 0 7 0 



O n Ll © 

O *4 o o 



O o o o 



O O O *4 VO 

0 0 0 0 7 

o o o o o 

o< OUJ o 



® o o o o 

m o o 7 7 

U. O O CJ CJ 

CM O O O O 



VO O O O 
CJ O 7 O 
O O CJ o 
o o o o 



O O O CM «■> 

o o in *4 in 

O O CJ o CJ 

O < CJ CJ CJ 



OvOOLUCJOOVO 

070tn0707 

ounuouou 

OOOCJUJOOO 



*4 © < *4 O *4 < 
7 0 0 0 0 0 0 
OOOOOOO 
O O UJ < o CJ Ul 



0*400000® 

00707007 

OOOOILCOU. 

OOOUJOOOO 



VO OOOOOOO 

mooooooo 

LlOOOOOOO 
CM U OOOOOO 



o o o 

0 7 0 
o CJ o 
o o o 



O On On O 
O *4 O CJ 
O CJ co CD 
On CM 7 O 



JS ON O on ® 

rv O On O o 

CM ® *4 ® O 

CM 7 n ON On 



On O On ® On 

o rv o o o 

® O ® CJ ® 

7 O < < < 



CD O On O 
7 ro o Ll 

LU *4 © O 
7 CM 7 < 



CM On ^ On On 

in o o o *4 

© © © ® 7 

7 7 7 7© 



O ON O On On ON o 

® *4 ON O O *4 < 

LL CJ LL © © 7 LL 

O rs, O 7 7 © O 



On Ov o On On O O 

O O O O O O CM 

CJ © O © © o ® 

in 7 CD 7 7 ■< 7 



On O © Q On On 
*4 CD O CM O O 
CJ u. CJ © © © 
m O < 7 7 7 



b On © On On On © 

n. o o o o o o 

o © cj © © © o 

O On On 7 7 On ON 



O On O On © On O 

< O On O O O CJ 

CM © *4 © CJ © CD 

CM 7 O < <70 



< CD CJ O 

o o o o 
© © © © 
© o o o 



oooooooooo 



©On<CDCJQUJU.O 
*4*4 *4 *4 *4 *4 *4 *4 CM 
© © © ©©©©©© 
ooooooooo 



*4CMW?m'Cirv« 

CMCMCMCMCMCMCMCM 

©©©©©©©© 

OOOOOOOO 



On<CDCJOUJU.O*4 
CMCMCMCMCM CMCMIOrO 
©©©©©©©©© 
ooooooooo 



CMI07in'ON®0\ 
rinnnnnnn 
© © © © © © © © 
OOOOOOOO 



<CD<JOUJIlO*4(M 

nnnnnn??? 

©©©©©©©©© 

ooooooooo 



132 



oooooooooocjooooooooooooooqooooooooo 

OOOOOOOOOCOOOOOOOOCOOOOOOO 
00000000000000000000000 3 00 
WWOWWWWWOWwWOWWWWwOWwWWOs-W 
OOOOOOOOOOOOOOOOOOOOOOOOOO 
in\CN«0'owN«3 , ift'ON#^owwK)j m o s « ff' o 
IfllrtlfMntft^'avOvC'OvOvO'fl'O'ONNKSKNNSKNtt 

aaaaaaaaaaaaaaaaaaaaaaaaaa 
cmcmcmcmCmcmcmcmcmcmcmcmcmcmcmCmcm cmcmcmcmcmcmcmcmcm 



o o 
o o o 
woo 
o o 

« N «S 

a a a 
a* a a 
cmcmcmcmcmcmcmcmcm 



o O 
O O o o 
w w w w 
o o 

i Ov O WN 

a in in in 



o o 
o o 
w w 
o o 



OOOOOOQOOOOOOOQOQQQOQQQQO 

ooooooocooo oooooooooooooo 
ooooocoo ooo OOOOOGOOOOOOOO 
WWWOOOOWWWWWWWuWWOoWWULUWU 
©OOOOOOOOOOOOOOOOOOOOO©©© 
*KMW 3 , m'flN«^OHNlO?in'OS« 0 \OHN«T|fl 
(CD(0(OoO#0(OaPvO'^ff'^0\0\ffiO\^000000 
a’ a" a* 3- 3- 3* 3- a- a- a’ 3- aaaaaaaainmtninintn 

cmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmimcmcmcmcm 



^ CL O 

m •— Q -»h cn 

x. -+ + cl 

a w lu 



in w *- 
^ J ffiOC (9 

U LU II UJ UJ 

uj cl ►- a 

X CL C Z 

u uj r lu lu 



V) W w 



<-V O **» >— 



II CE 
ro ■* 
X 



*4 ♦ CD 



> II < w << — 



Z CE 
O 

O X 



it n ii *- 



Ll CL uj i 
OE Q. 

in x i 
»- x : 

in uj -5 : 
uj in — ‘ 

H J CV 



X CL 
=> X 



Is- %- w CD 

< < < w 

w s- II CD O 



X M •« M I 



CD X < LLt 
w uj k cr 



uj a. ce 

*- Z X X o 

U. uj UJ II Cl 

I X X -4 X 

< CE O *— *— I l< 

II < t- O — XX 

CEX~CEOX LU U U 
•-II-J O CD CD in h- 

x ►* ii ll a •> j uj uj 

m +m i u ce -i < ll u. 

J ( n •* 2 « O lu II 

4 < - uj x uj _i _i 

IO CD IE X II LL ■* ■< 

<<3X»a>©*-xx 



CD Cl X m 



: u • 
o : 



X 

l_> ►- I 
O i 
CE O 
O I 



I •» Z n < 

II *4 
K> CE 
< X 



ce ii u » : 

— CE X O J 

X CO O CE O 

O 

r i c hujiuq: 

o t m a: u. 



X w 
1 UJ •< 

: u cd ii 

O K5 

: a: Z < 

I UJ •* i 

: u. x ^ • 



z 

LL uj : 

*- x i 



U x I 

x ■*. 

I *4 X II 



w <J •< - ►- 



s to CD CD I 



— ZK>ZXOCLX_ILL 



X CD CL in 
ce * o in 

»- K> X _l 



in lu 
-I X 
< CL : 



* CE O CD 

in ce o i 

> < o o : 

- LL CE Z 

CE — < I 



•» 2 II x 

I *4 UJ *4 X 

: ce x i x 

X K UJ 1 

•*» CE X 

— O < x 

I X O Cl X 

CD CE X x 

s Ox 
KJ z O x 



X CE i 

•» ■< i 

CD X , 
** II 
CD l 



X II II CE X UJ 
7 CD CD X 2 in 



II ■* CL X *■» II X II X 



i LL LL CM x 



ii a x - ii x ii x i 



: CD CX in x 



ooooooooo 

LUIU.LLLL 77 

ooooooooo 

ooooooooo 



oooooooo 

lilililiLLLLL? 

oooooooo 

oooooooo 



ooooooooo 

Llollllllllllllu. 

ooooooooo 

(OOOOOOOOO 



ooo 

LL IO LL 

ooo 

a- o o 



ooo 

LL U. LL 

ooo 
o w o 



ooo 

llu.il 

ooo 

ooo 



ooo 

LL LL LL 

ooo 

ooo 



ooooooooo 

LlLLLLLlLLLLLLU.3' 

OCDOOOOOOO 

CMOOOOOOOO 



ooo 

LL UJ LL 

ooo 

ooo 



ooooooooo 

r>f50oanocior> 

ooooooooo 

ooooooooo 



oooooooo 

r^Cioor^ooc^ 



ooooooooo 

nnooooseson 



oooeoooooooo 

onoooonooeno 



oooooooo 

000*40000 



ooooooooo 

0000000*40 



OOO OOOOOOOOO 
<00©.<*C*<00«<<<4C 



ooooooooo 

ooooxsoooo 

ooooooooo 

000000*4*40 



ooo 

ooo 

ooo 

ooo 



oooooruooo 

aoooainaoo 

*400000000 

Luooooorgoo 



o o o o o o 
o o o a a o 
o e cj o o o 
UJ o o o o o 



o o o o 
O O 0-0 
o o o o 
o o o o 



O SO VO o o o 
o a- in a w a 

O LL LL O O O 
O O CM O UJ O 



O *4000 

o o o a in 

o o o o o 

o O O UJ UJ 



O O O O UJ o 
*4 *4 a a in *4 
0 CD O O O CO 

o O O UJ UJ o 



Q U. O O 

*4 0 a o 

CD CO O O 

o o o o 



NO SO OOO NO 

a in a o a in 

LL LL O O O O 

o c\j o lu o uj 



o ooo 

o a o o 

o ooo 

O (MOO 



OsOO\CDCTsCI\CDOO 
0 * 300000(30 
CO O CD O ® CO a CD <3 

ao<<aavooo 



0 nOn<DOnO\CJn<DO 

OOOOOOOnO 

<OCDOCD<D<OOCO 

a<^aa<*<iM 



OnOCTnCD CTn On CD On <D 

oooo ooooo 

OCDOO<D<DO<OO 

ao<<a^<<< 



OnOOnGDGDOnOnOnCD 

oooocmcmooo 

<DO<D<DOa<D<0<0 

a<aar^p«.aaa 



CD On O 
CM CM CM 
o a co » 

is N » 



CTnOn<DO\On<dOn<DO 
OOOOOOOOM3 
<D<DOCO<DO COOO 
a-<<a<<4t^cM 



On O On 
O CO o 

<D O CO 

a © •< 



n7inu)NecN<iB 

aaaaazaaa 

CO<DCO<DOJ<DCOCO<D 

ooooooooo 



O O UJ IL © *4 CM IO 
aaaainininin 

<D<DCU<D<D<D<D<D 

oooooooo 



ininininminininin 

ID<DCU<DCU<D<D<D<D 

ooooooooo 



OUJU.O* 4 NI 07 in^MO 
inminNONOvoNOsO'OMj'ONO 
<D<D<DOJOJ<D<D<D<D<DC0<O 
o o OOOOOOOOOO 



On < CD U OUJlL©*4 
vO'OvO'O'O'O'OKN 

OOOOOOOOO 



CM IO 7 
K N K 
<D CD OD 
OOO 



133 



OOOCiOOOOOOOCiOOOOCjCiCiOCOOOOOOOO 



OOOOOOOOOOOOOOOOOOOOOOOOGOOOO 
©OOOOOOOOOOOOOOOOOOOOO ooooooo 
WWWGGGGcjwWWWWGWGOwGwGGGwoWGWG 

©GOOOOGGOOOOOU©© ooooooooooooo 

vf|S( 05 NOfH('(rO»IA'<IKeOvOHNM?lft'<IN® 0 ' 0 *iNM? 

inir'inir»ir»iniAinio^tnif>u^ininif\uiuiir>if>u>u^tntfiiriin(nuiin 

<\| fNI CM f\J f\J CM fVJ CMCMtMCMCMCMCMCMCM CM fNi CM CM OJ CM CM CM CM CM CM CM CM 



I 2: 

I o 



z 
cr 1 
r> 1 



■ a 

UJ 

> *— 
Z 



— CT Z 



1 *• UJ V) 



*0 cr 

UJ 

cr h- 
o z 
a — 
a 

UJ K) 

>— <n 



— < — o *- « 



uj z 

or — 



a v 
cr cr 
uj o 
u> 
►“ 05 
Z UJ 

— o 

cr o 
a. cr 
■» a. 



x >— 
o 

cd cr 



O CO 

M •< 
:* 

cr m 



C£ : 
O : 



z 

I U. LLI 

— z 



> Z Q» * h- 



cr - a cd z s 
or •* © 
Z-Zioo 

UJ Z UJ < k 



I 

3- 

z 



to — »- cr 

<m a 11 < z o 

cr — no to — w a. 

< r *4 < ►- 1 z 

Z II •* CL CO ** 3 * II 

—I k- 

►- *h « k z ji k a 
MrlkJt\JUOO<Q 

11 :*icjz»-z 

20 JOZ2f4k(AUJ 



x X 
s fs 
* rs, 



o O 

u. U. 

o CD 



O O 
O © 

o o 

sr s’ 

*4 o 



O On 
O O 
O <D 



OOO 

OOO 

GOO 

non 
000 
o *4 o 

000 

0 7 0 
OOO 
OOO 

o ON O 
O O NO 
Odd 



OGOOOOOOOOOOOOOOOOGOOGOOOOOOOOGOOGOOGoOOO 

U.CLLL<U.CLUJU.?3 > 73 , 3’73'?03’3-rr??3’700000000000000000 

00000000000000000000000000000000000000000 

oogo*4ggoogooooogoooooogogoooooooooog©goo© 

OOO 0G*40CM000C00C oooooooccoooooooc 000000000 
o«4mr5r»oooor5r5nonoooonr5or>oonoooooor>r>r>ooor>c5C5o 
0000000000 oooocooooo oooocoooooooocoo 
00 ooooooo 000 00000 ooooocooooo 

00*400000000000000000000000000000000000000 
0*4000000000000000000000000000000000000000 
OOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOOO 
OOCNOOOOOOOOOOOO 0000000000 0000000000000000 



O On On OOSCDOOOOOOOOOOOOOOO 
o o o <d o ? Tooocguiciin 
O 05 O 0«U.VO(0<OWNW(M 
rr cr rr o ik ns ooooodooa 



000000000000000000 
OOO-«)OO<DOX.O 3'OOLLOm<0 NrvNU 5 inO 0 -fNJOLL 
ocr\K)* 40 tno* 4 c>* 400 ococscDa)cscococs<<x<ON 
NflVO'dVO<fi«»in'ClffMIOIOnMMMIOWMIOMMMWM 



U 5 NO rv CD ffs 

N N N is K 

8 ) O 8 ) Qj D 

00000 



.ON4 NK)OinNOKONK)HK) [D<<OCDOM\ 0 \OvO 






sN| 0»ffl«>®e®0 )K)NNOJHU»(Mi 4 usONJOUOOCD(DfflaiCDffl<<<?s 5 s 9 \(h 

CO©® 00uaiCO«©®®a8 ©«»N' 0 'fl' 0 'OUM/ 55 Cr 3 , WK 5 K)nMK 5 rtMfOK)K)IOWnK 5 MK) 

00000000000000000000000000000000000000000 



1 3a 



OOOOOOOOOOOOOO 

OOOOOv03’=T3-3’3'Ov£ia- 

oooooooooooooo 

OOOGOo&ObO&OOO 

ooooooooooooc o 
p>r>ooonf>f»oor>esoo 
oooooooooooooo 
oooooooooooooo 

oooooooooooooo 

oooooooooooooo 

oooooooooooooo 

oooooooooooooo 

oooooooooooooo 
oCQ^Nit^OW^tr vo in k> o 
»»^^«oKNvoin<o<ou 
POWWIOWMWIOMIOMWNCM 



o o , 

ST ST ; 

o o < 



o o 

ST ST 

o o 
o o 



o o o o o 
o o o o o 
o o o o o 
o o o o o 

o o o o o 



o o o o o 

o o o o o 

x> «< O OS o\ 

o cd m o o 

CM CM <\l CM CM 



o o o 

^ & ST 

o o o 
o o o 

©GO 
© o o 
o o o 
o o o 

o o o 
o o o 
o o o 
o o o 

o o o 



o o o o o o o 



© © © o © © 
o o o o o © 

O O O O G O 
ft C5 C3 r> rv o 

O O O o o o 
o o o o o o 



o o < 
o o < 
o o < 



o o o o o o 

o o o o o o 

o © o e o o 

o o o o o o 

O O O O O O I 

CM CM CM CM CM CM < 

K) K) K) K) K) K) I 

CM CM CM CM CM CM . 



O G O O 

o o o o 

o o o o 
o o o o 



. o O 

o u 
» O o 
o o 

o o 

ft ft 

o o 
o o 

o o 
o o 



o o o o o o 

OT'Oa’Ta- 
O O O O O O I 

O O O O O O I 

o o o o o o 4 

ft ft ft O O ft I 

o o o o O o < 

o o o o o o < 

O O O O O O < 

o o o o o o 



o o o o o 



> © © i 

> O O i 



> o o 

I ft ft 

» o o 
• o o 



o o 
u o 
o o 

O G 

o o 
r> ft 
o o 
o o 



o o o o o 



ooooooooooooooc 



G O O O 



© © I 
. U. M 
o o 4 



o o 

O VO 

o o 



O O O O O O I 
UJ N HI N < U 
CD ^ N N N VO I 



O O I 
I ^ fs. : 
I ST to : 



o o 

G O 

o o 
> o o 

I *4 O 
I *4 O 



o o 
o o 
o o 
o o 



o o 

o o 
o o 
o o 
o o 

o o 

«< <D 

o o 



© © O I 
O (-) o 
O O O I 
O O O I 

© © O < 
ft ft o I 
OGGI 

0 O O I 

0001 
0 0 0 4 
0 0 0 4 
0 0 0 4 

0 0 0 4 
CM CD K) I 
OU.H! 
*4004 



o o 
o o 

G O 
ft ft 

o o 
o o 



O o 
o o 
o o 



o o o 

VO VO VO 

o o o 
o o o 

O C C 4 
0 0 0 4 
O O O I 
O O O I 

0 0 0 4 

o o o 
o o o 
o o o 

GOG 
I N N < 

I CM K> O 



o o 

VO vO 

o o 



G O 

o o 
o o 

o o 
uj rv 

LLl CM 



'ONwOff'ONvOU(MniOU.U)U'fl<UiD?OUJIMIMI.Q'OUJOUCD<CMDS\aiMMHuJJ(Mflm<(MnNiOinQe7<aiO<avO 
Ov9v»Ov«)C9NiOin?UJIUUUCDCD<M|UlLU.U.UJUJOOUUUCDflDCDa)a)(DCDOSNNiOIA?IM(VMLIL!LILU.tULUJOOUU(D<<< 
KjrOK)r'JK>K>K?rjK>rjCMCM(MCMCMCMCM*"l*4«”4«**4*-«*4*"'«4*»4*"l*"'v4«"»«-4«4*”««"l«-4'*«"»*4*44"**44"l*4GGOGGGOGGGOGGOGG 
oooooooooooooc ooooo oooooooooooooooooooooooooooooooooooocoooo 



135 



OOOO OOOOo ooooooo ooooooooooooooooooouooooooo ooo ooooooooococoo 

' 07 OOO 7 a'OOOOOOOUU(J 7 a' 77 OUOOUUOUOOOUOOOUUOOOUOUOOUOOOOOUOOOOOOO 

ooooooo oo ooooooo ooooooooooooooooooooooooo ooo oooooooooooooooo 
ooooooo oo ooooooo ooo ooooooooooooooooooooooooooooooooooooooooo 

coocoocooooocooo'ooooooooooooooooooocoooooooooooooooooooooooc 

DCDrDCOonoennriDeDDrtnnnDDDnoennrtenoenonoenQonoeoeooreeoneoeno 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOC 

OOOO OOOOo OOOOOOO OOOOOOOOOOOOOOOOOOOOOOOOOOOO oooooooooooooooo 

© O O O O © O O O O O © O O O © © O O O O © Q O © O © O O O O O O O © O O O O O O O O O O O O O O O O © O O O © O O O O 
OOOOOOOOOOOOOOOOOOeoOOOOOOOOOOOOOOOOOOOOO&OOOOOOOCOOOOOOOO©© 
OOOOOOO OO OOOOOOO ©©©OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO© 

OOOOOOO OOOOOOOOOOOOOOOOOOOOOOOOO ooo ooooooooooooooooooooooooo 



i o o m i 






N IV O O to N (V CD ® ® t r - ® ® CO < 



I CD O OOOOUJrs > omOOOO®m»OOOOOOUJK>'^'0 0<OvlM 






O «< ■< Ov H H H H 






r^f^rjrjrj(\ir^r*vrxrs>rjrjPJrs.r«.rvf^pvjfN<rsiPJr^rvrvrKf\j<\if\<f\irxrs.r^r«.f\ifN<rvfN<r^f^r^r>»(\ic^r>.r^ 



(MLLUJOOCO< ON <X> N'dlA 7 iON*lOU.UiOUII)<Ov®N'Oin?iON^OU.UJOU(I><^CON'Oin 9 'nN<HOU.UJOOa)<^(DN'din 

OOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOO. ooooooooo 
OOOOOOO OO OOOOOOO OO OOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOOOOOO OOOO 



136 



© © © o © 
u o o u u 
© © © © © 
o © o G © 



© o © © © 
o o u o o 
© © © © © 
© © © © © 



© © © © © 

<-> © o <-> o 

© © © © © 

© o © © © 



© © o © © 

O O O O (J 
© © © © © 
© © © © © 



© © © © © 

o u u o o 

© © © o © 

© © © © © 



© © © © © 

o o o u o 

© © © © © 

© o o o © 



© © © © © 

© o o © <-> 

o © © © © 

o © © © © 



© © © © © 

© © 3- © 

o © © o o 

© © © © © 



© © © © © © © 

a- a- © © © © © 

© © © o © © o 

© © © © © © © 



© © © © © © © 
©©©©©©© 
© o © © © © © 
© o © © © © © 



o o 
© o 
© © 
o © 



© © © © 
o o u © 
© © © © 
© © © e» 



©c©ooo©ooo©ooc©oocooooooooooooo&oooooooc 

oocioooofiof'Cioocinooooooooonor, noonnocjoooooo 

©©0©0e>0e>©G©0000©0©©©00©0©©00000©0©00©00© 

0©0000©00000000000000©00000000000©00©000 



© © e © o 
o r> o o o 
© © e> © © 
© © © © © 



© © © © © 

o o o es o 

© © © © © 

© © © © © 



© © © © © 

o o o o o 

© © © © © 

© © © e © 



© o © c c 
o r> o o o 
© © © © © 
© © © © © 



e»ooo©oo©ooe»oo 

©©©©oooooo©©© 

©oooooooooooo 

o©©ooo©oooooo 



© © © 
© © © 
o o o 
© © o 



o o 
o o 



O O 



© © © o 
© © © © 
© © © © 
© © © © 



oooooo 
© © © © o © 
oooooo 
oooooo 



o 



o o 
© © 
o o 
© © 



o o 
© © 
o o 



© © © © © 

© © o © o 

© © © © o 

© © © © © 



oooooo 
© o © © o © 

O & © © © O 

oooooo 



00000000 

ooo©o©oo 

ooooooo© 

oooooooo 



© © 
© o 



© © 



o o 
o o 
o o 



o © 
o o 
o o 
o o 



©©CO© 
+4 © LL LU O 

^ r> cv» rsj cj 

f*. fV »>K. fS. 



o © © © © 

< O VO T N 

fvj CM CM <M <N» 

N N N N N 



© © © © o 

© LU O O O 

N H H 

N N <M fj W 



© © © © © 

O O ML 

© UJ O © 

N N ifl Vfl 



© © © © © 

LL K> CO *-» O 

O tD < < 

VO VO VO VO VO 



© © © © © 

fx O er o <s 

O' ^ O' O' O 

vO N VO VO VO 



© © © e» © 

vo lu o er cm 

a N N N s 

VO VO VO VO vO 



© © © © © 

O < LU LU H 

f\ V« Ti VO 

VO vO (V (M VO 



© © © © © © © 
UJ Ul N o er u. < 

H 7 T (M O 
(NJ (VI VO VO VO VO VO 



oooooo© 

ML (DO O O' U 
© UJ LU O U O CD 

vo i/v in in in in in 



o o 
® o 
© •« 
in in 



© © © © 
in ov u. er 
< O' a ® 
in in in in 



N ^ © U. 

vo vo vo vo vo in 
<-©©©©© 
© C © © © © 



LI D O CD < O' 

in m in in in in 
© © © © © © 
© © © o © © 



® n vo m 7 

in in in in in 

© © © © © 

© © © © © 



rO (V h O u. u 

in in in in 7 7 
© © © © © © 
© © © © © © 



Q O (L < O' 
^ 7 ? 7 7 
© © © © © 
O O © © © 



© © © 
© © o 



in 7 ro N H o 
3 7 7 7 7 7 
© © © © © © 
© © © © © © 



LLLJOO0D<0'®N 



©©©©©©©©© 

©©©oooooo 



voin7ro(v^ou. 

fOrtfOiOiOrtrON 
© © © © © © © © 
ooo©co&© 



LU O 
CJ CM 
© © 
© O 



U CD < O' 
f\J CJ CJ Csi 
© © © © 
©coo 



137 



ro o 

CN UJ 



oooooooooooooooo ooo oooo 

OOOOOOOOOOOOOOOO OOOO OOO 

oooooooooooooooo ooo oooo 
ooooooooooooooooooooooo 

OOOCCOOOOOOOOOOCJOOOOOOO 
noorfioooonnrioooooooftooo 
OOOO© OOOOOOOOOOO O O O O O O O 
ooooo OOOOOOOOOOO OOO OOOO 

OOOOO OOOOOOOOOOO 
OOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOO OOO' 

OOOOOOOOOOOOOOOOOOO OOOO 
^OIAUJ(D^MMOlUNOflmQO<IAIJL -< O O K) 
NN'0IAffj(y*i*4OOlLU.li^HUJUJUUIB<D< 
iAiAif\iAioiAiA<nininin 7 ? 7 N(M 7 ?????? 



o o 
o o 
o o 
o o 



o o 
o o 
o o 



OOO OOOO' 

o o o o o o o 
o o o o o o o 
ooo 



o u 
o o 
o o 

o o 

CD VO 
On O 



OOO' 
OOO' 
O O O i 
ooo 

OOO' 
o n n i 
OOO' 

c o o < 

OOO' 
O O O < 

o o o < 



ooo 
N Ml I 
l> CM 



ooo 
• ooo 
ooo 
ooo 

ooo 

o p o 

ooo 

ooo 



o o 
o o 
o o 
o o 



o o 
o o 
o o 



• OOO' 

• o o o « 

• OOO' 

ooo 

■ CD li. O 

. c ir in 



oooo 

oooo 

oooo 

oooo 

oooo 

o ei o o 

oooo 

oooo 

oooo 

OOOO' 

oooo 

OOOO' 



o o 
o o 
o o 
o o 

o o 
o o 
o o 
o o 



3- CO 

O • M 

o co o 
o 

CiCCO 
o n 

0 0*4 

o 

VO 

o *o 



o o 

KJ CVJ 

in in 



< O O SD O O I 
» h j r) M *4 i 



CNCin»K)(VI*40ll.UJ00(D<(h CO N 

CM CM CM CM c\l CJ(M(MN«4HH«4H-H*4*4^<H 
OOOOOO OOO O OOOOOO OOO 

oooooocoooooo oooooo 



I o 

I W ■»H 

o o 



LL UJ 

ooo 

ooo 

ooo 



QUC< 9 v 

ooo 
ooo 
ooo 



<X> M 

o o 
o o 
o o 



V© in 3“ ro 
oooo 
oooo 
oooo 



CM I 
O o I 

O O I 

o o < 



1 38 



APPENDIX C. LOADER PROGRAM LISTING 



This apoendi x provides a copy of the M i c r o t pans 1 a t o r 
output listing of the Loader written in conjunction with the 
Emulator. Its source is maintained on disk and cards; and 
its object module is maintained on disk. The Loader actual- 
ly consists of three separate programs which provide assem- 
bly; debugging and IOC functions to the Emulator. It is a 
by-product of the Emulation, and it was used for implementa- 
tion and testing of the Emulator. Its functions should be 
incorporated in the Emulator Program in the course of expan- 
sion to a full emulation. 
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APPENDIX D. SAMPLE AN/UYK-7 SORT PROGRAM 



This appendix provides a coov of a sample program which 
was used to demonstrate the capability of the D - Machine to 
function as an AN/UYK-7. The program/ written in AN/UYK-7 
Machine Language/ will read twelve numbers per card/ print 
the numbers/ sort the input and print the sorted results. 
Any number of cards could be read and sorted until the "END" 
card is encountered. At this point the program would reini- 
tialize memory and be ready to accept the next program. 
Several of the Loader's macro functions/ including the L , W / 
D and N ootions/ were utilized along with the appropriate 
formats for the five instruction types. It must be em- 
phasized that when this program was run the ALGOL Machine 
had been removed and the D-Machine reconfigured through mi- 
croprogramming to be an AN/UYK-7. The entire output format 
and program execution were produced by the Loader/Emulator 
combination with the IOP being used strictly as an 
Input/Output Channel. Examples of the Loader and Debugaer 
output optional listings for this sample program are 
presented in Appendix E and F. 



L 00002 ORIGIN SORT ROUTINE AT LOCATION 0002 

D 01001 10 

203320001001 
1 1 031 000 1 002 
aa03l000l002 
53222000001a 
523220000003 
1 02320001000 
512420000021 
320020001000 
201 320000777 

5ia020000002 

101310001002 
2ai31000l001 
240310001002 
330020001000 
514020000006 
20 1 32000 1 000 

530000004040 JUMP TO TITLE ENDING ROUTINE 
0 04000 BEGIN TITLE PRINTING ROUTINE AT 04000 

0 7 1 400005000 
071400005352 
071400005352 
070400001022 
071400005044 
071400005352 
0714000051 10 
071400005352 
071400005154 
070410001002 
106320001002 
446320005416 

531220004060 JUMP TO COMPLETION ROUTINE IF END CARD 

071400005352 

071400005220 

071400005352 

071400005352 

071410001002 

510000000002 JUMP TO BEGINNING OF SORT ROUTINE 
0 04040 RETURN HERE FROM SORT ROUTINE AND FINISH TITLES 

071400005352 
071400005352 
071400005264 
071400005352 
071400005330 
071400005352 
071400005352 
071420001002 
071400005352 
071400005352 
51000000401 1 
0 04060 START 

071400005352 
071400001002 
7706000 



COMPLETION ROUTINES HERE 
PRINT END 

TERMINATE PROGRAM AMD RESTART EMULATOR 
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W 05000 
W 05022 
W 05044 
W 05066 
W 05110 
w 05132 
w 05154 
W 05176 
W 05220 
W 05242 
W 05264 
W 05306 
W 05330 
W 05352 
W 05374 
W 05416END 
N 04000 
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456 
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987 


654 


321 


023 


456 


875 


888 


555 


213 


357 


652 


384 


123 


583 


742 


928 


654 


987 


248 


965 


281 


321 


654 


987 


123 


456 


789 


369 


258 


147 


963 


852 


741 


ND 




TERMINATE 


SORT ROUTINE, 


ready 


FOR 


NE 


XT PROGRAM 



AN/UYK-7 EMULATION DEMONSTRATION PROGRAM 
THIS IS A TEST OF THE AN/UYK-7 EMULATION 
USING A MAChINE LANGUAGE PROGRAM 
FOR A DEMONSTRATION SORT ROUTINE USING 
THE FOLLOWING INPUT NUMBERS: 

THE RESULTS OF THIS SORT 
ARE AS FOLLOWS: 
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APPENDIX E. SAMPLE LOADER OUTPUT LISTING 



This aopendi x provides a copy of the output received 
from the Loader when the sample program discussed in Appen- 
dix D is run. This output is obtained by turning on the IRQ 
switch on the Loader’s Interpreter. The output serves as a 
hard copy program listing for the programmer and can be 
utilized for debugging. The address to the left of each in- 
struction is the octal assignment for that instruction, 
derived from the last "0" or "L" card, and was offset by 
102A. The Loader inout is terminated by an "N" card which 
initializes the PAR and signals the Emulator to commence ex- 
ecution. 
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AN/UTK-7 EMULATION DEMONSTRATION PROGRAM 
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* THE RESULTS OP THIS SOR T 



APPENDIX F. SAMPLE DEBUGGER OUTPUT LISTING 



This appendix provides a sample of the output received 
from the Loader when it was used as a debugger for the sam- 
ple program discussed in Appendix D. This output is ob- 
tained by turning on the IRQ switch on the Emulator's Inter- 
preter. The switch was not left set for the entire 
program's execution because the output requires approximate- 
ly thirty pages. The IRQ switch causes all CMR registers 
from address 0000 to 0035 to be printed as each instruction 
is executed. Each time and instruction does a Y-Operand 
write that address is also dumped. The addresses are print- 
ed in the leftmost column and include the following informa- 
tion which can be used durina program debuoging: 



OCTAL DESCRIPTION 

ADDRESS 



0-7 
1 0 

11-17 

20-27 

30 

31 

32 

33 

3a 

35 



Task A-Register contents 
Unused (always = 0) 

Task Index 0-Register contents 
Task Base S-Pegister contents 
Repeat Instruction (if applicable) 
Current Instruction being 

Repeated (if applicable) 

Current Indirect Control 
Word (if applicable) 

Y-Operand for Indirection 
( i f app 1 i cab 1 e ) 

ICW address in memory (if applicable) 
Program Address Register 



Those addresses marked "if applicable" would normally 
be zero f but could contain data if either the Repeat mode or 
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Indirection mode had been used Dreviously in the program. 
The lower 20 bits of address 0035 (PAR) point to the octal 
address of the next instruction. The upper 12 bits of the 
PAR are those ASR bits which were implemented as discussed 
in Section C of Chanter V . It is noteworthy that the output 
is an eleven bit octal representation of a 32-bit binary 
word/ thus the leftmost octal digit represents only two 
bits. 



By utilizing this ootional listing in combination with 
the Loader listing/ .the programmer should be capable of 
proceeding through his program step by step. This facility 
proved an invaluable aid in troubleshooting the Emulator as 
each new instruction was written and tested. 
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GLOSSARY 



Active Status Register (ASR): A special word in the AN/UYK-7 
used to indicate the status of special conditions or 
modes of operation. Each bit of the word has a 
separate meaning to the central processor. 



ADO: The Bur rough 1 s Advanced Design 0 rgan i z a t i on # Paoli# 

Pennsylvania, which designed the Naval Postgraduate 
School *s D-Machine. 



A Registers (Al, A2 , A3): Each of the three A registers is 
functionally identical. The A registers are used for 
temporary data storage within the Logic Unit of the In- 
terpreter and serve as a primary input to the adder* 



Adder: The adaer in the Logic Unit of the Interpreter; is a 

modified version of a straightforward carry lookahead 
adder. It is also used for executing logic operations. 

Alternate Microprogram Count Register (AMPCR): The AMPCR is 

a 12-bit register in the Memory Control Unit of. the In- 
terpreter# which contains the jump or return address 
for program jumps and subroutine returns within a mi- 
croprogram. 



AMPCR: Alternate Microprogram Count Register. 



Arithmetic (A) Registers: There are two sets of eight Arith- 
metic Registers in the AN/UYK-7. They are used exten- 
sively in arithmetic calculations and are directly ad- 
dressable by the programmer. 



ASR: The Active Status Word in the AN/UYK-7. 



8 Register: The B reqister is the primary interface between 
the Logic Unit of the Interpreter and the Data/Proaram 
Memory or Devices throuqh the Switch Interlock. It 
also serves as a secondary incut to the adder. 
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Barrel Switch: The barrel switch is a matrix of gates in the 

Logic Unit of the Interpreter/ used to shift a parallel 
data word any number of places to the left or right in 
a single clock time. 



Base Registers 1 and 2 (BR1, BR2): The Base Registers are 
two B-bit registers in the Memory Control Unit of the 
Interpreter/ which usually contain the base address of 
s 256-word block of Data/Program Memory. 



Base (S) Registers: There are two sets of eight Base Regis- 
ters in the AN/UYK-7 used extensively in multi- 
programming and mu 1 t i -p roc ess i ng . Base registers are 
used for operand address calculations. 



BR1 and BR2: Base Registers 1 and 2 in the Interpreter. 



Building Block: The term used to describe the primary func- 
tional units of the Interpreter Based System and in- 
cludes: Interpreter/ Data/Program Memory and Switch In- 

terlock. 



Control Memory Registers (CMR): A block of 89 registers in 
the AN/UYK-7 useo for soecial fast memory operations. 



Condition Register (COND): The COND is a 12-bit register in 
the Control Unit of the Interpreter and is used to 
store various condition bits for use during program ex- 
ecution. 



Central Processing Unit (CPU): The primary arithmetic and 
control unit in a conventional computer system. 



Condition Select: The condition select is a matrix of gates 
in the Control Unit of the Interpreter that computes 
the results of a computation or logic operation in the 
Logic Unit with a preselected result. The results of 
the comparison may be used to determine the sequence of 
execution of microprogram instructions. 



Control Unit (CU): The CU/ one of the five functional units 
of the Interpreter/ is used for condition testing and 
the storage and oistribution of enable signals received 
from the nano i n s t r uc t i on s . 
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Counter (CTR): The CTR is an 8-bit counter in the Z register 

section of the Memory Control Unit of the Interpreter, 
used for loop control and other counting functions. 



CTR: Counter in the Interoreter. 



Data/Program Memory: The Data/Program Memory of the Inter- 

preter, also called S-Memory, provides storage for data 
and program, and functions similarly to the main memory 
modules of a conventional computer system. 

Emulation: Describes a process through which the hardware 
components of one machine (Host) are made to "appear” 
to assume the specific characteri sties of the hardware 
of another machine (target). 



End-Around-Shift: A shift operation in either the left or 
right direction, in which the bit or bits which would 
be shifted out of the register are reinserted in the 
more significant end. 



End-0 f f -Sh i f t : A shift operation in either the left or right 
direction, in which the bit or bits shifted out of the 
register are lost. Vacated bit Dositions are automati- 
cally replaced by zeros. 



Firmware: In the Interoreter Based System, firmware is the 

combination of stored logic in the micro-memory and the 
hardware logic of the Interoreter. 



GC Bits: A set of two (GC1, G C 2 ) global condition bits in 
the Interoreter. They are used as lockouts during com- 
munications to the I/O processor. 



HALFFETCH: A subroutine written for the Emulator, which is 
executed when a halfword instruction has been decoded. 



Horizontal: A tyoe of microprogramming instuction which con- 
trols multiple gates simultaneously allowing parallel 
functions to execute. 

Host: A term used in Emulation to define the machine on 

which another machine is to be emulated (imitated). In 
this thesis the Burrough's D-Machine. 
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ICw : I n a i r e c t Control Word in the AN/UYK-7 



IFE1CH: A subroutine written for the Emulator, which reads 

the next instruction from main memory, deciphers the 
Op-code and passes control to the appropriate Op-code 
execution subroutine. 



Incrementer (INCR): The INCR is in the Memory Control Unit 
of the Interpreter and increments the address of the 
next microinstruction to be executed by the Interpreter 
by zero, one or two, dependinq on the successor in- 
struction which is either implied or specified. A WAIT 
causes an increment by zero, a STEP causes an increment 
by one, and a RETN causes an increment by two. 



Indirection: An addressing technique or mode of operation of 

the AN/UYK-7 in which Y-Ooerand address calculation 
points to an Indirect Control word (ICW) which in turn 
points to the operand or another ICW. Indirection is 
determined by the i-field of an instruction. 



Indirect Control Word (ICW): The ICW is a 3^-bit word in the 
AN/UYK-7 used in Indirection which can be broken down 
into several fields. The fields determine the mode of 
indirect address calculation to be used in pointing to 
the next ICW or the Y-Ooerand. 



Indexing: An addressinq technique wherein the normal address 

calculated is incremented/decremented (indexed) by the 
value in the specified index register. 



Index (B) Register: There are two sets of seven Index Regis- 

ters in the AN/UYK-7. They provide the ability to per- 
form Indexing during memory referencing, and may also 
be used as counters. 



INT: An Interrupt signal issued by an Interpreter. 



Interpreter: The Interpreter is the basic building block of 
the Interpreter-Based System. Functionally, it is 
characterized by the combination of microprogram in- 
structions stored in its M memory and the combination 
of bits in its nanoinstruction which enable signals to 
implement the hardware logic. 
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I n t e rp r e t e r -S a sed System: A computer design concept that 
provides, in the form of basic building blocks, the 
throughput and flexibility for a variety of data pro- 
cessing requirements. 



Interrupt: In the AN/UYK-7, the Interrupt signals the cen- 
tral processor to' cease its normal instruction flow and 
respond to a request for services. In the D-Machine, 
Interrupt (INT) is a flag which may oe set between pro- 
cessors signallina that a message has been placed in 
the Mailbox. 



Least Significant Bit (LS8): For a number or value 

represented in binary notation, that bit position which 
represents the least significant portion of the number. 



LIT: Literal Register in the Interpreter. 



Literal Reaister (LIT): An 8-bit register in the Z section 
of the Memory Control Unit of the Interpreter, which is 
used for temporary storage of literals from microin- 
structions. 



Logic Unit (LU): The LU is one of the five major functional 

units of the Interpreter. It performs all of the ar- 
tihmetic. Boolean logic, and shifting operations of the 
Interpreter. 

Mailbox: An address (64K) in the Interpreter's S-Memory 

which is used for passing messaqes between Interpreters 
and the IOP. 



MAR: Memory Address Register in the Interpreter. 



Memory Address Register (MAR): The MAR is an 8-bit register 
in the Memory Control Unit of the Interpreter, which 
contains the least significant 8 bits of a memory or 
device address. 



Memory Control Unit (MCU): The MCU is one of the five major 
functional units of the Interpreter. It controls the 
sequence of execution for microinstructions? the ad- 
dressing of Data/Program Memory? and the selection of 
oevices. 
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Memory Information Register (MIR): Th^ MIR is a register in 
the Loaic Unit of the Interpreter which serves as the 
cutout interface register between the Interpreter and 
the Switch Interlock. 



Microprogram Address Control Register (MPAD CNTL): The MPAD 
C N T L * a register in the Memory Control Unit of the In- 
terpreter - controls the loading of the MRCR and the 
AMRCRf and determines the value of the increment. 



Microprogram Count Register (MPCR): The MPCR * located in the 
Memory Control Unit of the Interpreter is a 12-bit re- 
gister that usually contains the address^ in M-memory* 
of the microinstruction presently being executed by the 
Interpreter. 



M i c r op r oo r a m Memory (M-Memory): The M-Memory is one of the 

five major functional units of the Interpreter. It 
stores microinstructions which characterize the Inter- 
preter for a given application* and may be implemented 
as a read/ write semiconductor memory. 

Microprogramming: A technique for implementing the control 

functions of a digital computer using programmable con- 
trol signals in a separate memory called a control 
store* which is organized on a word basis. 

MIR: Memory Information Reaister in the Interpreter. 

Monoprogramming: A general computer operating environment in 

which one program at a time is executed. 



Most Significant Bit (MSB): For a number or value represent- 
ed in binary notation* that bit position which 
represents the most significant portion of the number* 
or the sign of the number. 



MPCR: The Microprogram Count Register in the Interpreter. 



Multiprogramming: A general computer operating environment 
in which more than one program at a time is executed 
with each given a fixed time slice. 
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Multiprocessing; A general computer operating environment in 
which two or more central processors execute simultane- 
ously/ and share resources; such as, memory and I/O 
dev ices. 



Multiprocessor; A network of computers capable of simultane- 
ously executing two or more programs or seguences of 
instructions by means of mu 1 t i p rog r amm i ng / parallel 
processing or both. 



Nanoinstruction: A single instruction stored in N- Memory of 
the Interpreter/ the contents of which constitue 56 
unique signals for controlling hardware logic of the 
Interpreter. 



Nanomemory (N- Memory): The N -Memory/ one of the five func- 
tional units of the Interpreter/ stores 56 specific en- 
able signals for the hardware logic within the Logic 
Unit/ Control Unit/ and Memory Control Unit. 



Page: A arouoing of addresses of fixed length. In the Emu- 
lator the AN/UYK-7 memory was treated as eight pages of 
8K each. 



PAR: Program Address Register in the AN/UYK-7. 

Program Agdress Register (PAR): A register in the AN/UYK-7 
which holds the address of the next instruction to be 
accessed . 



Port Select Unit (PSU): The PSU provides control and the 

electrical interface between a single Interpreter and 
its Devices and Data/Program Memory. 



Shift Amount Register (SAR): The SAR is a 6-bit register in 
the Control Unit of the Interpreter and is used to 
store the number of positions a word or literal is to 
be shifted by the barrel switch. 



Switch Interlock (Si'Vl): The SWI provides the interconnection 
between Interpreters, Data/Program Memory/ and Devices 
of an Interpreter Based System. Its function is to 
permit any one of a multiplicity of Interpreters to ac- 
cess all modules of an array of Data/Program Memory 
and/or all Devices. 
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Target: A term used in Emulation to define a machine to be 
emulated (imitated). In this thesis, the AN/UYK-7. 



TRAN SLANG: A computer programming language designed to con- 
vert oseudo-Eng 1 i sh language statements defining the 
action of the Interpreter for each machine cycle into 
binary patterns for the M- Memories. 



Vertical : 
t hose 



A mi c roorogramm i ng instruction which controls 
gates needed for a single function execution. 



Z 



Register Section: A collection of registers and selection 
gates in the Memory Control Unit of the Interpreter, 
which includes the CTR, LIT, and Input Selection gates 
used to control the execution sequence of microinstruc- 
tions. 
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